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Dear Users:

Thank you for your purchase of the SINO Digital Display Meter, of
which the main purpose is provide detection and positioning functions
for machine tool processing. Before use, please read the following
safety instructions and precautions for safety operation of the new
digital display meter device.

When using the manual:

Chapters and sections are listed in the table of contents( (Z— see P11/12
ahead).

This manual includes some instructions for panel keys of series-2 digital
display meter and other series, including.

SDS2-2M  Digital display meter for universal 2-axis milling machine

SDS2-2MS Digital display meter for multifunctional 2-axis milling
machine

SDS2-2G  Digital display meter for universal 2-axis grinding machine

SDS2-2L Digital display meter for universal 3-axis grinding machine

SDS2-3M  Digital display meter for universal 3-axis milling machine

SDS2-3E Digital display meter for universal 3-axis electric spark
molding machine tool

It is recommended that:

Instructions for panel keys of the series-2 digital display meter that is
applicable to this manual are listed in P1~10 of the above Section 1.

Read through follow safety precautions and Section 2((Z— see P112,
113, 114), which are very important to the safe operation of your digital

display meter.

Safety Precautions:

Caution:

Do not dampen or splash coolant directly onto the unit to avoid electric
shock or fire.

Warning:

Do not open the enclosure optionally to avoid electric shock, there is no
element repairable by the user inside. Turn to appointed technician for

repair.




If the unit is not used for along time, the chargeable lithium batteries for
data retention inside the digital display meter will be damaged. Please
contact SINO Company, agent or professional technicians for battery
replacement when using it again.

Notes:

Disconnect power plug promptly if the digital display meter emits smog
or peculiar smells, when an electric shock or fire may be caused when
continuing to use it. Please contact SINO Company or dealer and never
attempt to repair it by yourself.

The digital display meter constitutes a precision detection device with an
optical electronic ruler. Once the connecting wires between the two parts
are broken or damaged of surface during use, error in detection data
might be caused, to which the user should pay special attention.

Do not repair or refit the digital display by yourself, otherwise a fault or
damage might be caused. In the case of abnormality, please contact SINO
Company or dealer.

Once the optical electronic ruler used in the digital display meter is
damaged, do not replace it with rulers of other brands, because products
of different companies have their respective characteristics, indicators
and wiring. Never make wiring without the guide of professional
technicians, otherwise the digital display meter might get into fault.

This digital display device conforms to the € Standard-European
Electric Appliance Safety CC Standard.

Our company is awarded the certification of ISO9001 International
Standard Quality System(Ver. 2000) issued by the British Would
Company (an international Certifying company)

Awarded the manufacturing permit “ @€ 00000174” for measuring

instruments issued by the Government of China.
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We take pleasure to tell you that this machine tool optical digital display
ruler device you are using is the one most popular in Europe.

You will be able to use this device easily after you have read this manual
thoroughly. Thank you!

I. Usage
1. Start, Self check Magel
T N
1) Selecting the power voltage, ‘J‘B‘J‘E‘ ‘E'JV_l ‘E‘R‘]I-‘N‘I” |

Special mark for

switching the power on 2] [ [GH] ©J  miting mechine

Number of axes-|

3 [ [5]@

2) Self check of the meter Display resolution

3) Self check finished, ...EE@@ M

enter working mode [T 1T 10000 "ALE" or "INC' or "ZER"
L[| 0ooo
X-axis and Y-axis, three axialreadout has X-axis, Y-axis and Z-axis.

The lathe machine readout display “LATHE”; the grinding
machine readout display “GRIND”’; the milling machine readout

Note: Two axial readout only has

display “MILLING”; the discharging processing readout display

“EDM”.
2. Setting of System
In process of self check, key , then the system enter setting mode after
self check finished. ...... X IREISILIN

1) Setting axis X resolution.

Setting different resolution according to keying different numbers.

Number key 9 1 2 5 0

Resolution(um) 0.5 1 2 5 10

Key" , next step




2) Setting axis Y resolution. EEREEEE V[ [RESLN

Setting method alike axis X

Key —> , next step

2] RIESLIN

3) Setting axis Z resolution. [TIT1I11[G

Setting method alike axis X.
Key \@ , next step

4) Setting counts direction of axis X linear encoder.

LLLTITHED (¢ IR

Key as positive direction count.
7 N . .
Key [1)as reverse direction count.

Key —> , next step

5) Setting counts direction of axis Y linear encoder.
Setting method alike axis X.

Keyt)—>[@), next step o [v IR

6) Setting count direction of axis Z linear encoder.
Setting method alike axis X. HERRRRR 2 IR ]
-— T
Key ensures, then key quit system setting.
Note: Setting of axis Z only applies to three axis digital readout.

3. Returning the displayed Value to zero

1) It is possible to return to zero any
point, take the example of X axis
display.

X
2) Key(§ =8 L ooog



4. Presetting data

1) As shown in the figure, after the processing %
of Hole A finished, the position of the $ $

working piece has been adjusted, Hole B

is to be processed.

5
13
. . 20
2) Align the Tool with Hole A.
3) Select the key for axis, key. L‘ ‘ ‘ 2 ‘ ‘ | :—:
4) Key ,Enter the value(If the entered value ‘ ‘ ‘ ‘ ‘ 5‘ ‘ ‘ ‘ ‘,—,
is wrong, key and enter the correct one = : —
again)
5) Key, (If any mistake is found now, repeat ‘ ‘ ‘ ‘E‘D ‘D ‘D | )
steps 3~5).
6) Move the machine table to the position ‘ ‘ ‘ ‘ I‘ H‘D‘D‘D‘ (x)
of 13, and the processing at Point B can
start.
5. Absolute/relative/user coordinate display %y
mode. A & 51 &
Key , the absolute/relative display . L \'||J1_o B

mode will convert one the other, following are RE

operations.
30

50

1) Let the Tool point to Point M
reset under the absolute mode. |i\ ' 0ooo ALETTT]

Key(@or@ RN 1111
Key —>

7o -
Opgd®



2) Move the machine tool to
Position A.

3) Move the machine tool to
Position. B.

1) Key[@ >~
ORd®
5) Move the machine tool to
Position C.

6) Move the machine tool to
Position D.

7) Return to the absolute mode

8) Move the machine tool to
Position E.

[ [11/0000 & ALE [ ] 1]
| [ 10000 &

0000
0000 @ [INCC T

EE

-[ [ 10000 INCT T 1T

ERNa]1]

L[] 0000 INCI T[]
L[ 1oogo)

NLC
INC
ALE

ALEL [ [ ]]

[EE)

_ | 90000
150000 ALE[ [ ]]
[ 20000

Note: The resetting in the absolute and the relative display mode must be

done separately. In absolute display mode, “ALE” is displayed on

Message Screen. It is in absolute display mode when “INC” is

display Message Screen.

Keying,can also realize the conversion between the two display
mode, and it is also possible to enter the display mode of 200 sets of user

coordinates, as shown in the following circulating schematic diagram.
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Key and enter the display mode of 200 sets of user coordinates directly.
Enter the number

ALE TTT]— [ZERONO — [ZER 50

© Key digit keys, such as Entered the display
~ —> —> mode of No. 50 set of

relative coordinates.

— —H
6. key display r@
. -

As shown in the figure, the enter / )'_ _____ [ _

between two points is to be found. e }Z

1) Move the tool along the direction of arrow and let it come to touch the one
and the other edges of the working piece, then determine the center

position.

2) Key axis key l@!ﬂ@@ ]

3) Key _ [ 15000 &
4) Move the machine tool to bring the ...mmmm

axis displayed value into zero, and the center position is reached.

T
Y

7
Y/

7. "M/I"" (The mm System/inch System) Conversion Display.
Key , the size displayed in the A B

mm System/inch system will convert $ $

one to the other.

T

1) The original display is in the mm 2.4"
system, and the display in inch is 11125400 ®
desired. o

2) Key [ 100000 ®



3) Move the machine table to 2.4 (11290000

4) Enter processing mode of Hole B

_ | [ 60360 &
5) Key

8. Linear Error Compensation
The linear error compensation function is used to make the linear
correction of the system error of the grating metering system.
Correction factor S =(L-L")/(L/1000) mm/m
L---the actually metered length (mm)
L'---the displayed value on digital display meter (mm)
S---the actually factor (mm/m), "+" symbol means the actual length is larger,

and "-" symbol means the actual length is smaller.

Compensation range: -1.500 mm/m ~ +1.500 mm/m

Example: The Actual metered length of the machine tool machine table is
1000 mm, and the display value on the digital display meter is 999.98 mm.
S=(1000-999.98)/(1000/1000)=0.02 mm/m
1) Select the axis

7 L 0
2) Key[#) Sl [ [ OO50
modificatory coefficient used

last time

3) Key the new correction factor in: _
N I S [ 0020 &
@-0-0-E

4) Key

Note: The linear error compensation can be carried in both absolute

N

display mode (the message screen displays ALE) and relative
display mode (the message screen displays INC).



9. Power Interruption Memory

During the processing of a working piece, there may occur power
interruptions or needed temporary turnoffs, the digital display box will
automatically store the working state (such as the working mode in every axis,
displayed data and the linear error compensation factor) just before every
interruption event in its memory. Every time when the machine is turn on
again, the digital display box will recover to its working state just before the
interruption event after self checking, and the valve just before the interruption

(turn off) event will recover, and the processing will continue.

10. Sleep Switch (no this function for the digital display box with 3-axis
display)

The switch on the back panel of the digital display box may once be
turned off during the processing of a working piece. It is true that the SDS
Series digital box has its interruption memory, but the machine tool may have
been moved after the event. In such a case, when the machine is turned on
again, the working state just before the interruption event will be displayed
again, but this is not the actual new situation. If the operator want to suspend
the processing for his (her) rest time or any time he (she) is occupied by other
thing, the sleep switch can be used to avoid the above mentioned situation.

In not ALE working state, if there a need of Sleep Switch Off, key,
the digital display box will turn off the display. When restarting the processing,
key , and the box will turn on all the display. No matter how the machine
tool was moved after the display had been turned off, the box will “see” and
“keep in mind” the end state after the machine tool have been moved. When
the display has been turned on again, the displayed working state will be the
actual state.

Note: When the sleep switch has been turned off, the digital display box is
not really in the turnoff sate; if the power switch on the back panel

of the box has been turned off, the sleep switch losses its function.



Basic Functions
(Be the same with: 2-2L)



I . Usage
1. Start, Self check Model -
1) Selecting the power voltage, 557 ] LIATHE! |

. . _ Special mark for
switching the power on. g J 2] lathe machine

&)

Number of axes  Display resolution

2) Self check of the meter.

VW‘
AN

0oaed

INCITT 1]

[l
screen displays

mode. DD D D INC‘ or "ALE' or "ZER"
N2y

2 Setting of System

3) Self check finished, enter working |— ‘ ‘ ‘

In process of self-check, key, then the system enter setting mode after
self check finished.
LTS

1) Setting axis X resolution.
Setting different resolution according to keying different numbers.

XL IRESLN

Number key 9 1 2 5 0

Resolution(um) | 0.5 1 2 5 10

Key —> , next step

2) Setting axis Y resolution. lllllll lmm

Setting method alike axis X

Key >, next step

3) Setting counts direction of axis LTI X IDIR ||

X linear encoder.
[ .o, . . .

Key as positive direction count.
7 N . .

Key as reverse direction count.

Key , Next step

4) Setting axis Z, resolution.

[0 IR ]

Setting method alike axis X.



Key —) , next step
5) Setting count direction of axis 200 [TIR ]
7, linear encoder.
Setting method alike axis X
Key ensures, then key quit system setting.

3. Returning the displayed value to zero

1) It is possible to return to zero at any [ | [F[JYEIRG

point, take the example of X axis

display.

2) Key —> gooag

SEL

4. Presetting data

A
1) As figure (a) shown, processing it to the dimension <
as figure (b) shown. @ o~ j
2) Move the cutting tool onto plane. ¢J’ @
— [[TTTITT1&
3) Select the axle key ) @ |
press the button ) ]|
_ =
4) Key—) , enter a value. ...... = )

(If you enter a wrong value, press the
button to re enter.)
O 115000 @&
5) Press button. llll[ﬂ!ﬂ!ﬂ 2
(a mistake is found, then repeat the steps 3~5).

6) Start cutting the work piece until -1 113000

the axle display turns out -13.
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5. Absolute/Relative/ User Coordinate Display

Mode. —

Press the buttons @ , to switch between
absolute display and relative display, as stated

20| 100
in the operations below. Set the D plane as the 10 180

datum plane, under “ALE” state Z/Z, axis display 0.

1) Cutting tool on D plane. L[] Ooog ALELTT1T]
L[ dooag

2) Move the cutting tool onto C plane. \ [ 1 100008 ALETTT]
- [ [100oOo)

3) Move the cutting tool onto B plane. L[ [ ooon) & MLE[[]]
-l 1150000

4 Key[@—>E—>E (11710000 ® ([INCT 11 1]
L[] Ioooom

5) Move the cutting tool onto A plane. [T1 o000 INC T 1T

- [ [/Oooa

6) Move the cutting tool onto D plane.

L1 0000) [INET T 1]
-l [ 0000

7) Key [
\ [ 0oog) INICT T 1T ]
Illlﬂ!ﬂ!ﬂ!ﬂ

8) Move the cutting tool onto A plane. (11 goaog TNCTTTT]

L[ 20000



9)Key(® [T1o000 & [ACE T 1]
[ T/R0000

10) Move the cutting tool onto D plane. 11110000 ALE 1111
III@!EEE

Notes: The reset in absolute display state is different from that in relative
display state. The absolute display state is indicated by “ALE”
display on the message screen; The relative display state is
indicated by “INC” display on the message screen.

Keying also realize the conversion between the two display
mode, and it is also possible to enter the display mode of 200 sets of user

coordinates, as shown in the following circulating schematic diagram.
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Key can enter the display mode of 200 sets of user coordinates directly.
Enter the number

ALE TTT]— [ZERONO — [ZERL 50

%) Key digit keys, such as Entered the display
— —> —> mode of No. 50 set of

relative coordinates.

6. “R/D” (Radius/Diameter) Switch Display. (
X axis datum on the center line. )

¢ 10

Q@




1) Cutting tool in place A. T 115000 &

5

2 key D6 (177/0000 @
3) Move the cutting tool to place B. ll[ﬂmmm Z
I

reel

4 KeyDd—>f (110000 &

Notes: A lit “DIR” indicator means diameter display, Z/Z, axis is not able

to display so.

7. “M/I” (metric/British system) Switch Display

Press the button[*) to switch between the (

Metric and British measurement systems.

2"

[ )
(01"

1) To repair a spare part with British

measurement system, the original metric 25400

display has to be changed to British system display.

2)Key(”) 00000 &

3) Move, drag and start the cutting tool 200000 &

until the axle display turns out 2.

4) Key .l@@@!ﬂ (X

8. Linear Error Compensation
The linear error compensation function is used to make the linear

correction of the system error of the grating metering system.
Correction factor S=(L-L")/(L/1000)mm/m



L--- the actually metered length (mm)
L'--- the displayed value on digital display meter(mm)
S--- the correction factor mm/m, "+"symbol means the actual length is larger,
and "-"symbol means the actual length is smaller.
Compensation range: -1.500 mm/m~+1.500 mm/m
Example: The Actual metered length of the machine tool machine table is
1000 mm, and the displayed value on the digital display meter is 999.98 mm.
S=(1000-999.98)/(1000/1000)=0.02 mm/m

1) Select the axis

2) Key 3 DJD;D

The correction factor
used at last time

aoeo

3) Key the new correction factor in:

Key D> > @) S 1]

()
N

4) Key

Note: The linear error compensation can be carried in both absolute
display mode (the message screen displays ALE) and relative
display mode (the message screen displays INC.)

9. Power Interruption Memory

During the processing of a working piece, there may occur power
interruptions or needed temporary turnoffs, the digital display box will
automatically store the working state (such as the working mode in every axis,
displayed data and the linear error compensation factor) just before every
interruption event in its memory. Every time when the machine is turn on
again, the digital display box will recover to its working state just before the
interruption event after self-checking, and the valve just before the

interruption (turn off) event will recover, and the processing will continue.



10. Sleep Switch (no this function for the digital display box with 3-axis
display)

The switch on the back panel of the digital display box may once be
turned off during the processing of a working piece. It is true that the SDS
Series digital box has its interruption memory, but the machine tool may have
been moved after the event. In such a case, when the machine is turned on
again, the working state just before the interruption event will be displayed
again, but this is not the actual new situation. If the operator want to suspend
the processing for his (her) rest time or any time he (she) is occupied by other
thing, the sleep switch can be used to avoid the above mentioned situation.

In not ALE working state, if there a need of Sleep Switch Off, key,
the digital display box will turn off the display. When restarting the processing,
key , and the box will turn on all the display. No matter how the machine
tool was moved after the display had been turned off, the box will “see” and
“keep in mind” the end state after the machine tool have been moved. When
the display has been turned on again, the displayed working state will be the
actual state.

Note: When the sleep switch has been turned off, the digital display box is
not really in the turnoff sate; if the power switch on the back panel

of the box has been turned off, the sleep switch losses its function.



Smooth R

(Be the same with: 2-2M. 2-2MS. 2-3M)



Smooth R Arc Calculation function (ARC Function)

In the processing of moulds, it often happens that the processing of
circular arc is indispensable. For the case that the processing is arranged for a
single working piece, the required contour is simple and not too much
processing of circular arc will be involved, it may involve much dissipation in
both time and money to arrange the job to a digital control machine tool.

The advanced smooth R arc Calculation function provided in SDS2
model digital display box makes it possible to complete the processing of a
single piece such as moulding copper electrode easily and quickly with a
universal milling machine. This arc Calculation function makes it possible to
freely control the smoothness of the circular arc. The distance between two
adjoining working points is uniform, the smoothness of the circular arc can be
control through the control of this distance.

This function is used in the processing of circular arc. (UThe display on
the message window prompts the operator to enter all the parameters have to
be defined, so it is very easy to operate. @This function can based on the
input maximal cut (MAX CUT) calculates out the most proper depth of cut,
and so, the smoothness of the circular arc in thoroughly in the operator’s
control.

1) An operator without experience in this must at first get a clear
understanding of the coordinate system in using the Arc R calculating

function.
Note: The arrow direction is
y the positive direction of
coordinate axes.
| X
XY plane

X2 pée YZ  plane Fig 1



2) Let us recognize the plane coordinate and the start and end angles of a
circular arc.

In Plane XY. XZ or YZ, the coordinate of a point is its position with

respect to the zero point on the plane.

30

Y
30

20

20

C

20

(0.0

The coordinate of zero point O:(0,0)
The coordinate of Point A:(20,20)
The coordinate of Point B:(30,10)
The coordinate of Point C:(-20,20)

20

10.] 10

In Plane XY. XZ or YZ, the start and end angle of a circular arc is

counted in anti clockwise.

Fig 2

The coordinate of Point D:(-30,10)
The coordinate of Point E:(-30,-10)
The coordinate of Point F:(-20,-20)
The coordinate of Point G:(30,-10)
The coordinate of Point H:(20,-20)

As shown in Fig. 3:

FromAtoB 0°—> 90°
Arc AB<

Y Form B to A90°—> 0°

/B 942:’ AN . <Fr0m B to C 90°—»180°
180° Age . .

- X From C to B 180°—> 90

C\J360 rom C to D 1802» 270°

D 270° Arc CD

Fig 3 From D to C 270° —>180°

From A to D 360° 5270°

Arc DA<
From D to A 270°>360°

From E to B 45—>90°
Arc BE<



From B to E 90°—> 45°

3) The procedure in using the Arc R Calculation function.

As shown in the figures(a). (b)and (c), reset all the axes after finishing the
installation of Tool and the related tool setting (assign the position of the tool
after tool setting as the zero point).

Key , enter the Arc R Calculation function.

1. Select the smooth R function (SMOOTH) (Three axis digital readouts has

no this option). The center axis
2. Select the processing plane XY+ XZ or YZ. ‘; F
(ARC-XY) ] 0
(ARC-XZ)
(ARC-YZ) @
3. Enter the center position of the circular 1]
arc:(CT POS) :'V A E
The center position of the circular arc is the ] o\ )

position of the circle with respect to the position
of the tool just after tool setting and reset.
In the processing the arc in XZ or YZ plane:

As shown in Fig. (b) when a flat end milling tool = K (®)

is used, the circle center position is the position ©)

of Point O with respect to Point B on the tool.
As shown in Fig. (¢) when a circular arc milling MAX CUT
tool is used, the circle center position is the position
of Point O with respect to Point C on the tool. (d)
In the processing of the arc in Plane XY, as shown
in Fig. (a), the circle center position is the position of
the center axis of the tool.
4. Enter the radius of the circle (RADIUS)
5. Enter the diameter of the tool (TL DIA)
Note: In the processing of the arc in Plane XZ or YZ, as show in Fig. (b) an
end mill is used and the working point is Point B, the diameter of the



tool is not involved in the processing, so, you must enter (TL DIA) =O0.

6. Enter the maximal cut (MAX CUT)

When this function is used in the processing of circular arc, the cut of
every cutting feed is uniform, as shown in Fig. (d).

7. Enter the start angle of the circular arc (ST ANG)

This determines the position of the first cut feed in the processing of
circular arc. As show in Fig.(b), the start angle is 0° if the arc is to be
processed from Point E to Point F, and 90° when from F to E.

8. Enter the end angle of the arc (ED ANG)

This determines the position of the last cut feed in the processing of
circular arc. As shown in Fig. (b), the end angle is 90° if the arc is to be
processed from Point E to Point F, but O when from F to E.

9. Determine inner/outer circle mode:

For outer circular arc, as shown in Fig. (b), RAD+TL.
For inner circular arc, as shown in Fig. (c), RAD -TL.

10. Move the machine tool to the start point of the processing in
following with the display on axes, and then start the point by point
processing.

11. You can quit the Arc R Calculation function as will, just key[(¥).

( I) *Take the processing of the arc shown in the figure in page 22 as an
example (Example 1)

1) At first, finish tool setting, reset, key , ..ﬁ
3 T

and enter ARC function.

Key —)
\YAR4
3) Select processing plane AR XY |
ARC-XZ |
ARICI-1¥|Z] |

I
2) Select smooth function. ..mm.
L

Key or



4) Select Plane XY

o ARCT=Y
e ARV |
5) Enter the position of the circle center. =
If finish the tool setting as shown in Fig. (a). L1 POS]
kKey [>E->E->0->E->E [[142500E 1Py
O-0-0->-0-0-F 12250

771‘

Key W4
If finish the tool setting as shown in Fig. (b).
Key (—>F->E->0-E0-E0-F
U->E-E0-0-0-0-
Key

‘ w 27500 ® O POS]
— —
[
_.H__(LS
__|_'_L5
@) (b)
6) Enter the radius of the circle. (11120000 RIATIUE |
Key (>0 (TTTTTTT]
Key
7) Enter the diameter of the tool. ([T 5000 HAEYHER
Key () (TIIITTT]
Key ‘
8) Enter the maximal cut. ..l[ﬂmm MAK] LT
Key (D>

Key



9) Enter the start angle of the arc.
Key
Key

10) Enter the end angle of the arc.
Key >0~
Key

11) Determine inner/outer circle mode.
Keytijor
Key

ﬁ‘

Key W)

12) It is display that the processing start at
the first point.

Tool setting as Fig. (a)
Tool setting as Fig. (b)

13) Move the machine tool to bring the
display value on X- and Y-axes
into zero, reach the start point of R.

ST ANGL

L[] 0000

[T 90000

ED ANG

[[TTTTTT

RIAT+TL] |
RIAD-ITIL] ]

RIATHTIL ]

LITTTITH R

T EGO00

HEARENY|

L[ 2500

LIl Oo0g

HEHERRY

[ [ 1Zg500 @

HEANERY|

110000 @
([ [0000

14) Keyor and the position of any processing point may come to be

displayed, and you can move the machine tool to bring the displayed

values on the both axes into zero and reach the position of the

corresponding point of the R circular arc.



(IT) *Take the processing of the arc shown in the figure in page 24 as an

example again (Example 2)

1) At first, finish tool setting, reset, key ,

and enter ARC function.

2) Select smooth function.

Key
3) Select processing plane

Key or

4) Select Plane XZ.
Key

5) Enter the position of the circle center.
If you use a circular arc milling tool,
finish tool setting as shown in Fig. (a).
Key ([d=>E->E->0->E-E
E->E-E-0-0-
Key

If you use a circular arc milling tool,
finish tool setting as shown in Fig. (b)
Key ld—>E—>G—>[0->E—F)

@G>0
Key

| S[IMPILE]
5 H

L
T
/ \
ARC-[X[Z] |
7
/ L

IM

oo

ARIC-[xY
L

ARLCI-|v|Z] |

AR

/

]
ARIC-[X]Z] ]

T

X
/
[}
/
CI7 Pas[ |

([ 132500 @

[CIT PO |

L[ 112500

L[ 500

CITL P!

112500



If you use a flat end milling tool,

finish tool setting as shown in Fig. (a) |_\ F5000 @ [T POS ]
Key B>E->E->0 Q0o

7 7 \'ﬁ

ada |/ [ oooo ¢

Key

Ifyou use a flat end milling tool, ([T10000 @ [T POS]

finish tool setting as shown in Fig (b)

Key —)—) o
NN
Key | !
) /.,v W MK
20 ] -
l (a) (b)
30
6) Enter the radius ohe circle. (1110000 FATIA
Key(W->@~>{]
key(d)
7) Enter the diameter of the tool. ‘ L[ 5000 LIARYHEN
Use a circular arc milling tool m
Key B} D]]]]]]] l
Use a flat end milling tool U | [ 0ooo - (TIL [DITA ]
Key (D—>FJ RERRERRE]
Key (@)
8) Enter the maximal cut. LT T oo MAX 10U
Key (D>
Key(@ o
9) Enter the start angle of the arc. (T2 7000n) ST TANGE ]

(2
2,



Key >0

Key
10) Enter the end angle of the arc. (T /0000 ET TANG
Key (>~
eyl
11) Determine inner/outer circle mode.
Key or
Key RIATITLL]
LITTITTT]
Key
12) It is display that the processing start at | \ (3200 ® NOTII1]
the first point. D]]]]]]] O
Use a circular arc milling tool

setting as Fig. (a)

L5006 Na[I[1]

Use a circular arc milling tool

setting as Fig. (b) mj] .
Use a flat end milling tool |_\ J5000 @ NOCLTL[
setting as Fig. (a) D]]]]]]]

[ 1 10000 ¢
L[ 00006 O LT[

Use a flat end milling tool

setting as Fig. (b) m]]
[ [ 110000 €

13) Move the machine tool to bring the (T Oo00® NO 1111
display value on X- and Y-axes

into zero, reach the start point of R.

L[] 000

14) Key or and the position of any processing point may come to be
displayed, and you can move the machine tool to bring the display values



on the both axes into zero and reach the position of the corresponding

point of the R circular arc.

120°

=

(c) \vg (d)

Note: When the arc to be processed in Planes XZ and YZ covers the 90° or the

Note:

270° position, for example, the one from 210° to 330° covers 270° in
Fig.(c), and the other from 135° to 45° covers 90° in Fig. (d),end mill

shall not be used.

When Model SDS2-2 digital display box is used to realize the arc R
processing in Planes XZ and YZ, it is necessary to make use of the
method of emulation. When emulation processing is used, the
position of each processing point on Z axis will be displayed on the
message window and the feeding value of every step will be
displayed on the unused X-/Y-axis. The operator can take the
displayed value as reference, and what should do is only turning the
Z axis star wheel to let the machine rise up or drop down a value
equal the displayed value. (Let the machine table drop down when
the displayed value on Z axis is positive, and let it rise up when the

value is negative).

(IIT) *Take the processing of the working piece shown in the figure on the

right as the third example (Example 3):

1. For the processing of this working piece, it is 7
necessary to calculate out the start and end angles 17.3
of the arc at first.
Refer to the figure. 3077< >\30°
a =arc cos(17.3/2)/10~30° ! /
@
The start angle (ST ANG)of the arc is 30°, —H22

and the end angle (ED ANG) is 150°.




2. At first, finish tool setting and return the boring
ring scales on X- and Y- axes to zero.
1) Key , enter ARC function.

7~

@)

2) Select smooth function. .ﬁ
Key _) MO

| SMOOTH

ARLC-X[V] |

3) Select processing plane. [ﬂ:.

ARLC

Key{£jor
ARC-[V]Z] |

4) Selelane XZ. EE.
Key

CIT PO ]
5) Enter the position of the circle center AURIE

- 7 7 7 7 7 N

Key l—>0->[0->0->0->E->E
02022002020 20
N & N> N L/ kj‘
ﬁ‘

Key W

BERVYETi g e Ry SUBKERK
L[ 11500

L[ 10000 (HENHTEE

6) Enter the radius of the circle.

Key @—)—)

© HENNRRENR O
Key
*Now a circular arc mill is used, finish the tool setting as shown in
Fig. (b)

*Plane XZ is selected as the processing plane the spare Y-axis will be
used as the Z-axis of the emulation, the position of the tool’s circle center
on Z-axis will be enter though and displayed on Y-axis.

7) Enter the diameter of the tool.

Key (>

LI [5000 LERHER



Key

8) Enter the maximal cut.

Key [0~
Key

9) Enter the start angle of the arc.
Key {—>E->0—>)

Key

LA‘

10) Enter the end angle of the arc.
Key—>_’
Key

11) Determine inner/outer circle mode.

Key or
Key

Key

12) It is display that the processing start at

the first point.

13) Move the machine tool to bring the

display value on X- and Y-axes

into zero, reach the start point of R.

MAX ICUT]

1111000
TN ®

(1750000 @

(ST ANG] |

[[TITTTTT ™

(1730000 @

ELDl [ANG

(V)
)

RAT+TL] |
RIAD-ITIL] ]

LTI

FADHTLL ]

(V)
)

ezl [T 14

1110325
1250

(11110000

FEFENE|

L[ 0ooo

Keyor and the position of last/next will be displayed, move the
machine tool to bring the display values on X axis into zero, then reach to the

displayed value on Y axis and let the machine table rise or drop by the same

value, so, the position of last/next is reached.

You may quit ARC function at will, just key .



Simple R

(Be the same with: 2-2M. 2-2MS)



Simple Arc R Calculation function:

One who is not quite at home in the concepts of plane coordinates will
feel difficult in using smooth arc function. If the arc to be processed is simple
enough, and the required smoothness is average, the simple arc R function
may be a good choice.

In general, the processing of a circular arc will be realized in one of the

eight ways shown below, using end mill or circular arc mill.

N\
J

TS S
RUAE
RV

NV,

[¢]
»

rdyd

N\

/"/
;
7

*The operation procedure of the simple arc R function.

Let the tool face just at the arc, and key , enter arc R Calculating
function. As to how to let the tool face just at the start point, just refer to (1) in
page 30.



1. Select the simple R function (SIMPLE).

2. Select the processing way among the preset 1 to 8 ways, the prompt:
“WHICH”.

3. Select the processing plane, XY~ XZ or YZ.

(ARC-XY)
(ARC-XZ)
(ARC-YZ)

4. Enter the of the circular arc (RDDIUS)

5. Enter the diameter of the tool (TL DLA): When processing the arc in Planes
XZ and YZ, end mill is used and the processing in carried by the end edge
of the tool, so the diameter valve to be entered should be zero.(refer to step
5 in the operation procedure of the smooth R function).

6. Enter the maximal cut (MAX CUT):

When processing an arc in Planes XZ 5 M
and YZ, “MAX CUT” in the simple R R g
function is defined as the depth of cut W
in each cut feed in Z axis direction 1 I .
(see Fig. a) the maximal cut can be Fg. (a) Fig. (b)

changed during the processing. When processing an arc in plane XY, “MAX
CUT?” is the cut of each cut feed and is uniform (refer to Fig. b).
7. Implement the processing point by point following theQ display.

8. You may quit the arc R Calculating <& ;
function at will, just key .

A=~

]

*Take the processing of the arc on right as an example.
1) At first, let the tool face just at the start point of

the arc (point A or Point B), key (&) , | S IMPLIE]
enter ARC function. [ SIMPLLE

Select the simple function key .

2) Select R processing mode.

|| WHIICH



Start point is A, key —>
End point is B, key —>

| I

=R L= R+ the radius of the tool L= R+ the radius of
the tool

y ﬁ
&

\\ "y N \\
’ 1 \ - ) —
&Y &’ I o’ i
©
=R L= R+ the radius of the tool L= R+ the radius of

the tool

y
2 L

i Bri l¢ lﬂtﬂ
&7

| R

=R LiI=R L1=R
L2= the radius of theLt1001 L2= the radius of

the tool
0
; \ $2|£

=R L1= the radius of the tool L1= the radius of the
IL2=R tool



End mill
3) Select the processing plane

Key or

4) Select Plane XZ
Key

5) Enter the radius of the circular arc
Key —>—>
Key

6) Enter the radius of the tool
Key (0>
Key

7) Enter the maximal cut

Key —)—)—)
Key

8) Start processing

Key

Point A as the start point(0,0)

Key

Point B as the start point(0,0)

Key

Circular arc mill

L2=R
Plane XY
ARICI-X[Y] ]
ARICI-XIZ] |
ARIC-[V]Z] |
ARCI-[X[Z] |

FADIUS |
[ [ [I0000 RATIUS

[ 0ogg 7L DIl
A

O
S

[ ]
L[ [110500 @ MAX U
()
c
c

%

[ [ 00oq + [ 10000

[ [ 0004

L1320 X112
-1 [ 0500

| [ [ [ 000 X[zl 112

-l [ [ 0500

9) Refer to the display, move the machine tool to bring the displayed value on

X axis into zero, then turn the Z axis star wheel to let the machine table rise

or drop by the display value in Y axis.



10) Key or and the position of next/last point will displayed.

You can quit ARC function at will, just

@Q

key

@ A

*Take the processing of an inner circular arc as example:
1) At first, align the tool to face just the start point(Point A or Point B),

key to enter ARC function.
Select the simple function, key

2) Select the way of the R processing

Point A is the start point, key —)
Point A is the start point, key _>

3) Select the processing plane

Keyor

4) Select Plane XZ

Key (&)

5) Enter the radius of the circular arc
Key —)—)
Key (@

6) Enter the diameter of the tool
Key(S>{D
Key (@

7) Enter the maximal cut

Key —>—>—>

| S[IMPILE]

5
b
ARIC
ARICI-[X |
ARICI-[Y[Z |
ARICI-[X |

IMPLE
[ [ WHICH
FT

‘
C-HZ
RATIUS |

IC

ARIC-[xY
V.
U

LI [15000 [T 1BIAL]

Q\\ummwm MAL] TCIUIT]
E



Key([@

8) Enter processing mode \ [ 0ooo & [+ [ 0ogo)
Key(® [ oo

Point A is the start point(0,0), key (&) \ | OBEO HEMEER=
L[ 1110500

Point A is the start point(0,0), key ‘ L1 0p g HEAEE

9) Refer to the display, move the machine tool to bring the displayed valve on
X axis into zero, then turn the Z axis star wheel to let the machine table rise
or drop by the displayed value in Y axis.

10) Key or and the position of next/last point will display. You may
quit ARC function, just key .

Note: After entering processing mode, the number of the processing point
and the accumulated value in Z axis direction will alternately displayed on the

message window. ¥

HEMEREE

- as0o
I

*Changing the maximal cut

When processing an arc in Plane XZ and YZ, “MAX CUT” is the depth
of cut in Z axis. If the depth of cut in Z axis is uniform, the surface quality of
the arc worked out will be very no uniform. In order to improve the surface
quality of the circular arc processing in Plane XZ and YZ, the operator may
change the maximal cut during the processing to bring a rather uniform
surface quality. When processing an arc in Plane XY, “MAX CUT” is the cut
of each cut feed. By reason of the cut of each cut feed in uniform, the surface

quality of the arc worked out will be controlled to be rather uniform, so, no



“changing the maximal cut” function will be used when processing an arc in
Plane XY.

For changing the maximal cut, the operator may follow the following
operations.

1) Change the maximal cut underprocessingu (T 1] MAX CUT)

mode.

Key

the original entered

2) Enter the changed value of the maximal

cut, for example, “0.5”. (110500 ® AL 0T
Key @->L>E-E (1111000 @

3) Return to processing mode, Continue 111000 ® K113
the processing.

— L[ [ [ 0500
Key



Hole Drilling Along An Oblique Line
(Be the same with: 2-2MS)



The function of hole drilling along an oblique line

Normally, for processing the working
pieces shown in the right figure the operator &
must calculate out the distance between two
neighboring holes in X- and Y- axes; an easy
and quick resolution is provided through the
function of hole drilling along an oblique line.

What the operator shall do is only entering
the following data:

The length of the oblique line(LENGTH)

This is the real distance from the center of o
the start hole to the center of the end hole, enter
this data when “MODE L” (length mode) is
selected.

The step length (STEP)

This is the distance between two neighboring
the holes.

This data shall be entered when “MODE S (step length mode) is
selected.

Angle (ANGLE)

This is the direction of the oblique line in the plane coordinate. The angle

1
>

(b)

is 30° in (a), so, the plane angle to be entered is 30; the angle is -30 in (b), so

the plane angle to be entered is -30.
Number of holes NUMBER)

Take the processing of (a) as example
1) At first move the tool to the position of the start hole A.
Key [&)to enter the function.

2) Select Mode _ | MODE[ L]
Key (@) or(d] [ MOZE 5
Select “MODE L | MOTE] L]

Key
3) Enter the length of the oblique line —
o o R (60000 @ [LENGTH

Key[®)



4) Enter the angle
Key —)—)
Key

5) Enter the number of holes
Key(J—[]
Key

6) The position of the first hole is

displayed, enter processing state.

(1130000 © [ANGLEL]
LLITITTH [ NUMEER
©

10000 @ NOIII1]

||| opoo

7) Keyto display the position of next processing point, and then move the
machine tool to bring the displayed value on both X- and Y-axes into zero.
You can quit the function at will, just key .

£~/

For the working piece in (a), it is more convenient to select “MODE L.
In the following, we take working piece in (b) as anther example to shown
how to operate when “MODE S” is selected.
1) At first move the tool to the position of the start hole A.

Key &) to enter the function

2) Select Mode

Key or
Select “MODE S”

Key

3) Enter the step length
Key —)—)
Key

4) Enter the angle
Key(D—{0—
Key

5) Enter the number of holes
Key —)

Key

_ MODE L)
| MOTE] 5
E

1 3]
| MODE! S

L[ ['e0ooo [ ISITIEPL T |
®

[ 130000 @ [ ANGLE |
[[ITTTTH [INUMTER|



[ [ 0000 NO 117
6) Enter processing state ...@@@@

7) Key[g] to display the position of next processing point, and then move the
machine tool to bring the displayed value on both X- and Y-axes into zero.
You can quit the function at will, just key .

<=/



The Function For 200 Point

Subsidiary Zero

Positions
(Be the same with: 2-2M. 2-2MS. 2-3M. 2-3E)



200 subsidiary zero position function:

200 auxiliary zero position function: also is called 200 user Coordinate
System (UCS) function.

ALE: Absolute Coordinate System.

ALE is the “reference” system. All 200 UCS are defined relative to the
ALE. ALE is confirmed in the initialization of the work piece process, which
doesn’t change if the work piece no changed.

UCS: User Coordinate System.

In the processing of moulds, often it would not work with only one
reference zero position, normally, a lot of subsidiary zero positions is
necessary. In the processing of a large of complicated drilling/milling fittings
with multi point dimensions, it is also necessary to have a lot of fixed point
positions in order to perform the processing of a series of structures with
dimensions referred to these point position. In these cases, if there is only one
reference point, the working efficiency will be rather low, as you have to find
out the correct position point by point, more over, it may be very difficult for
complicated moulds or moulding fittings to do in such a way. The function
200 point subsidiary zero positions is specially provided as a good resolution

for this problem.

I . The operator must know the following two key points before
making use of this function:

1. Every subsidiary zero position is equivalently the original point of one UCS.
Once entering the display mode of such UCS, the display of every point
will take the subsidiary zero position as the original point.

2. There is relation between every subsidiary zero position and the zero
position is the absolute mode. After a subsidiary zero position is set, it will

keep the position relation between it and the zero position in the absolute



mode in memory, once the zero position in the absolute mode changes, the
subsidiary zero position will also change by the same distance and angle.

II. The operator may fully make use this function as the

following:

1. Set the zero position in absolute mode (ALE lamp on) at the main reference
point of the working piece, for example, Point O in Fig. (1) in next page.
Set subsidiary zero positions at subsidiary reference points of the working
piece, for example, Points 1, 2 and 3 in Fig. (1). It is possible to enter the
display mode of every UCS taking a subsidiary zero position as its original
points to perform the processing when need.

2. In the display mode of every UCS, processing with various special function

can be performed.

III. The setting of subsidiary zero position
There are two methods of setting subsidiary zero position: the one is
entering the position of the subsidiary zero position directly, the other is
resetting once a subsidiary zero position is reached.
Method 1: Directly Entering, under the UCS display mode, key
—> Number keys—).
Take Fig. (1) as example: After turning the machine on, move the

machine tool to the center point O in Fig.(1), enter the absolute display mode.

A
Pt




Fig. (1)

Reset, set the zero position in the absolute mode at the main reference of
the working piece.

olNa (1110000 @ LE[ 1]
% -
00— (1110000
B-E (110000

1) After setting the zero position in the absolute mode, use “zero position
automatic tracking function” to perform a keeping in memory operation, in
order that once a power interruption happen in the course the zero position
may be tracked back.

2) Enter the UCS display mode. (Two Method)
Method 1:

n INCITTT]
Key INCI T[]
Key ZER [T 1)
Method 2: ZERO NO

Key - [ﬂlll
Key ([J—>[=)

3) Enter the position of the first subsidiary zero position.

Key I=>E->E-> 0> [[THO000 ® [ZERT11]
o NoNeoXNoNo [ 30000
ANREEREE

4) Enter the position of the second UCS.

Key >I' .
Key G ZER T2

5) Enter the position of the second zero position.

sition of the sec _ -
NoNoNoNg 10000 © ZER TR
R oNoNgiNg ([ 0000

[[TTITTT@



6) Enter the display mode of the third UCS.
Key(@ o) ZER 1T
Key —)

7) Enter the display mode of the third zero position.

Key 0—>[E—> 0> F 1 EO000 ® [ZERTT
oONo=NoN@m T 0000

The setting of all the subsidiary zero positions of the working piece
shown in Fig. (1) has been finished.

Why the enter position coordinates of every subsidiary zero position are
just in the opposite direction of the displayed values? Let us explain this with
the above example. Under the UCS mode, when the coordinates of the
subsidiary zero position are entered at the position of the zero position in the
absolute mode, the displayed data will be the position of the zero position in
the absolute mode in the corresponding UCS. This is because the subsidiary
zero position is taken as the original point of the UCS under the relative
display mode. In Fig. (1), we can see that Point O is at the position(-80, -30)
with respect to Point 1, (-70, -40) with respect to Point 2, and (-60, -40)with
respect to Point 3. If the operator enter the coordinates of a subsidiary zero
point other than the zero position in the absolute mode, the displayed data will
be the position with respect to subsidiary zero point in the corresponding UCS.
For example, when the position of the third subsidiary zero position is entered
at Point E, the resulted display will be (-50, -30).

Method 2: Clearing when the position is reached. When the machine
tool is at the position of the subsidiary zero point, key —>.

We take the working piece shown in Fig. (1) as example again: Move the

machine table to the center point O shown in Fig. (1).

1) Enter the absolute display mode, reset, (111 00gg ALE 1]

set the zero position in the absolute mode lll@m@@
at the main reference point. —~
b [ITTTTTT]




2) Move the machine table of the machine [ BO0000 ALETTT]

tool to Point 1. -1 30000
X axis display -80, __

[[TTTTTT]
Y axis display -30, =

3) Enter the display node of the first UCS. -l [ BO0do ZERL ITT11

Key@ord [T 30000
Key@—>@)
4) Set the subsidiary zero position. 110000 TER 1111
Key (>0 AN 171
-8 (TTTTTTT]
5) Return to the absolute state display mode T T BoOOQ ALELTTT]
Key(®) -1 30000

6) Move the machine table of the machine T TTOO0D AOETTT]

tool to Point 2. —
. - [ HOOoE,
X axis display 70,

Y axis display-40.

7) Enter the display mode of the second UCS. [TT 0000 FER 1T 2

Key @—->E->E
8) Clear, set the second subsidiary zero point. [T 0000 FER 1118

Key @@

Od®

9) Return to the absolute state display mode. [ [ [ [10000) [ALEL T[]
Continue to touch three times key [ T HOOOgD




10) Move the machine table of the machine 60000 ALE

tool to Point 3.
X axis display 60,
Y axis display 40.
11) Enter the display mode of the third UCS. \ | 60000 ZER T T 13
Key &>~

12) Clear, set the third subsidiary zero point.
Key 03—
B

L[ 11o0o0 [ZER T3
L[ ]0000

13) Return to the absolute state display mode. 60000 ALE
Continue to touch four time key ..mmmm
The setting of all the subsidiary zero positions of the working piece
shown in Fig. (1) has been finished.

IV. The usage of subsidiary zero positions.

After entering the display mode of the UCS, the corresponding subsidiary
zero positions may be used to help in the processing.

It is possible to enter a UCS display mode using key N or .

When using keys and , you may keyor continuously until
entering the desired UCS.

When using key just key and under the prompt “ZERO No” enter
the number of the desired UCS. For the related operations, the operator may
refer to “4 Absolute/relative/user coordinate display mode” under “ I .Usage”
of “A. Basic Function”.

We take the working piece shown in Fig. (1) as example.
1) Enter the display mode of the first UCS.

—~ ZERD NG
Key[E) ZERO NG

LIITTTTT @ EER T

‘r‘
S



2) Enter the number.

Key [J—[)

3) Move the machine tool to Point A.
X axis display 0,
Y axis display 15.

4) Process Hole A.

5) Entee display mode of the second UCS.

Key

6) Move the working of the machine tool

to Point B

X axis display -15,
Y axis display 0.

7) Process Hole B

8) Move the machine tool to Point C.
X axis display 0,
Y axis display 20.

9) Process Hole C

10) Enter the display mode of the third UCS.

Key

11) Move the machine tool to point 3.
X axis display 0,

[ 0000

ZERITTT]

175000

[ [ 150000

JERCTT 12

[ [ 125000
[[TTTTIT]

- [ 15000

ZERL [ 2

[ ]0000

L[ 10000

[ZER 112

[ [P0ooo

L[ 10o0a)

[ZER [ [ 13

-[ [ 60000

E

L1 ]0000

JERTT 13

[ [ [ 0000

e~
;4



Y axis display 0.

12) Enter PCD function, process the six small oooo PLT-T%
holes distribute uniformly on the circle
g (1110000

center at Point 3. m 7=
7
Key

13) The processing of the six small holes has been
finished, return to Point D, the display || [ l20000) ZERTT13

should be: [ [ oooo
For PCD function, please refer to the

related sections.

V. The Clearing of Subsidiary Zero Positions and Other
Related Problems.
1. The Clearing of Subsidiary zero positions
In absolute state (ALE state), key 10 times continuously, the memory
about all the subsidiary zero positions will be cleared, the 200 subsidiary zero
positions will become the same point of the zero position in the absolute state.

2. Reset during a subsidiary zero position is being used

A subsidiary zero position is being used of course under the display mode
of the corresponding UCS, resetting in this state is actually to reset a new
subsidiary zero position. The point at which the resetting operation act become
the new subsidiary zero position, and the new subsidiary zero position
replacing the original subsidiary zero position.

3. Turn to one half during a subsidiary zero position is being used

“1/2” function may be used under UCS display mode. Turning to one
half under the UCS display mode using a subsidiary zero position is actually
also resetting a new subsidiary zero position. After the operation of turning to
one half act, the original subsidiary zero position will be replaced by the new



subsidiary zero position is center between the original subsidiary zero position
and the point at which the operation act.

The Function For 200 Point

Subsidiary Zero
Positions

(Be the same with: 2-2G)



200 subsidiary zero position function:

200 auxiliary zero position function: also is called 200 user Coordinate
System (UCS) function.

ALE: Absolute Coordinate System.

ALE is the “reference” system. All 200 UCS are defined relative to the
ALE. ALE is confirmed in the initialization of the work piece process, which
doesn’t change if the work piece no changed.

UCS: User Coordinate System.

In the processing of moulds, often it would not work with only one
reference zero position, normally, a lot of subsidiary zero positions is
necessary. In the processing of a large of complicated drilling/milling fittings
with multi-point dimensions, it is also necessary to have a lot of fixed point
positions in order to perform the processing of a series of structures with
dimensions referred to these point position. In these cases, if there is only one
reference point, the working efficiency will be rather low, as you have to find
out the correct position point by point, more over, it may be very difficult for
complicated moulds or moulding fittings to do in such a way. The function
200 point subsidiary zero positions is specially provided as a good resolution
for this problem.

I . The operator must know the following two key points before
making use of this function:

1. Every subsidiary zero position is equivalently the original point of one UCS.
Once entering the display mode of such UCS, the display of every point
will take the subsidiary zero position as the original point.

2. There is relation between every subsidiary zero position and the zero
position is the absolute mode. After a subsidiary zero position is set, it will
keep the position relation between it and the zero position in the absolute
mode in memory, once the zero position in the absolute mode changes, the



subsidiary zero position will also change by the same distance and angle.

II. The operator may fully make use this function as the

following:

1. Set the zero position in absolute mode (ALE lamp on) at the main reference
point of the working piece, for example, Point O in Fig. (1) in next page.
Set subsidiary zero positions at subsidiary reference points of the working
piece, for example, Points 1, 2 and 3 in Fig. (1). It is possible to enter the
display mode of every UCS taking a subsidiary zero position as its original
points to perform the processing when need.

2. In the display mode of every UCS, processing with various special function

can be performed.

ITI. The setting of subsidiary zero position
There are two methods of setting subsidiary zero position: the one is
entering the position of the subsidiary zero position directly, the other is
resetting once a subsidiary zero position is reached.
Method 1: Directly Entering, under the UCS display mode, key
@—> Number keys —>
Take Fig. (1) as example: After turning the machine on, move the

machine tool to the center point O in Fig.(1), Enter the absolute display mode.
25

grinding wheel

X

v Fig. (1)

0(0,0) c &
2(-10,75)~1 (’ -l

50

45

1(-5,25)

150




Reset, set the zero position in the absolute mode at the main reference of
the working piece.

&->E 10000 @ HALET ]
Opg® MR 11111]1

1) After setting the zero position in the absoluc mwvue, use  zeiu pusILLLL
automatic tracking function” to perform a keeping in memory operation, in
order that once a power interruption happen in the course the zero position
may be tracked back.

2) Enter the UCS display mode. (Two Method)
Method 1:

Key(@) TN 1]
Key (&) ZER 11

Method 2:

ZE |
key ) JERO WD
Key (D> TER T

3) Enter the position of the first subsidiary zero position.

K> > (TT15000 ® ZRETTT]
OG-0 ERW=L1i1]

4) Enter the position of the second UCS.

Key B orl=) .
Key (@[] ZERTT 17

5) Enter the position of the second zero position.
Key D—>E>0>0—6 110000 @ ZRECZ
uNoNoNo 75000

6) Enter the display mode of the third UCS.

ZER (13



Ke or
Key[E—

7) Enter the display mode of the third zero position.

key W>E->0-0~>E  [[1loooo@ ZRellld
C->0->0->-0->E oo

The setting of all the subsidiary zero positions of the working piece

shown in Fig. (1) has been finished.

Why the direction of each coordinate of your input auxiliary
zero-position opposite to that of the display result? As the above example
illustrates, under the user coordinate display mode, if your enter the coordinate
of auxiliary zero position on the position of the zero position under absolute
state, the display result will be the position of absolute state zero position in
this user coordinate. Because the user coordinate display mode uses each
auxiliary zero position as the origin of user coordinate. Seeing from Fig. 1,
Point O is exactly located at the position of Point 1(5, -25), the position of
Point 2 (10, -75) and that of to Point 3(10, -100). If the operator enters the
coordinate of auxiliary zero point at any other point than the zero-point under
absolute state, the display result will be the position of this point in this user
coordinate.

Method 2: Clearing when the position is reached. When the machine
tool is at the position of the subsidiary zero point, key —> .

Method 2 is not suited to operations on grinding machine. The
instructions for lathe are not given in details in this manual.

IV. The usage of subsidiary zero positions

After entering the display mode of the UCS, the corresponding subsidiary
zero positions may be used to help in the processing.

It is possible to enter a UCS display mode using key N or ::: .

When using keys and, you may keyor (7] continuously until
entering the desired UCS.

When using key just key and under the prompt “ZERO No” enter
the number of the desired UCS. For the related operations, the operator may



refer to “4 Absolute/relative/user coordinate display mode” under “ I .Usage”

of “A. Basic Function”.

We take the working piece shown in Fig. (1) as example again: Move the
machine table to the center point O shown in Fig. (1).

1) Enter the display mode of the first UCS.
Key

2) Enter the number.

Key (3—>]

3) Process the plane A, E
Start grinding until the displays on
both X axis and Y turn out 0.

4) Enter the second user coordinate system.

Key

5) Process the plane B, C
Start grinding until the displays on
both X axis and Y turn out 0.

6) Enter the third user coordinate system.

Key

7) Process the plane B. D
Start grinding until the displays on
both X axis and Y turn out 0.

8) Return to absolute state
Keep pressing until “ALE” is
displayed.

ZERO NG

ZRELLT]

LTI
[T

110000 @

[ZRELT ][]

L] 10000

ZREL ]I

(115000

-[ [ 50000 &2

ZIRE[ [ [ 2]

10000 @
(1110000 @

[ZRE[[]13

[ 110000 &
[ | 125000

000

[ZREL 113

L[] 0000

-[ [ 10000

ALEL T 1]

L[ [/0oooo

V. The Clearing of Subsidiary Zero Positions and Other



Related Problems.
1. The Clearing of Subsidiary zero positions
In absolute state (ALE state), key 10 times continuously, the memory
about all the subsidiary zero positions will be cleared, the 200 subsidiary zero
positions will become the same point of the zero position in the absolute state.

2. Reset during a subsidiary zero position is being used

A subsidiary zero position is being used of course under the display mode
of the corresponding UCS, resetting in this state is actually to reset a new
subsidiary zero position. The point at which the resetting operation act become
the new subsidiary zero position, and the new subsidiary zero position
replacing the original subsidiary zero position.

3. Turn to one half during a subsidiary zero position is being used

“1/2” function may be used under UCS display mode. Turning to one
half under the UCS display mode using a subsidiary zero position is actually
also resetting a new subsidiary zero position. After the operation of turning to
one half act, the original subsidiary zero position will be replaced by the new
subsidiary zero position is center between the original subsidiary zero position
and the point at which the operation act.



E;3

The Function For
200 Point
Subsidiary Zero
Positions

(Be the same with: 2-2L)



200 subsidiary zero position function:

200 auxiliary zero position function: also is called 200 user Coordinate
System(UCS) function.

ALE: Absolute Coordinate System.

ALE is the “reference” system. All 200 UCS are defined relative to the
ALE. ALE is confirmed in the initialization of the work piece process, which
doesn’t change if the work piece no changed.

UCS: User Coordinate System.

In the processing of moulds, often it would not work with only one
reference zero position, normally, a lot of subsidiary zero positions is
necessary. In the processing of a large or medium lot of complicated
drilling/milling fittings with multi point dimensions, it is also necessary to
have a lot of fixed point positions in order to perform the processing of a
series of structures with dimensions referred to these point position. In these
cases, if there is only one reference point, the working efficiency will be rather
low, as you have to find out the correct position point by point, more over, it
may be very difficult for complicated moulds or molding fittings to do in such
a way. The function 200 point subsidiary zero positions is specially provided
as a good resolution for this problem.

I . The operator must know the following two key points before
making use of this function.
1. Every subsidiary zero position is equivalently the original point of one UCS.
Once entering the display mode of such UCS, the display of every point
will take the subsidiary zero position as the original point.



2. There is relation between every subsidiary zero position and the zero
position is the absolute mode. After a subsidiary zero position is set, it will
keep the position relation between it and the zero position in the absolute
mode in memory, once the zero position in the absolute mode changes, the
subsidiary zero position will also change by the same distance and angle.

II. The operator may fully make use this function as the

following:

1. Set the zero position in absolute mode (ALE lamp on) at the main reference
point of the working piece, for example, Point O in Fig. (1) in next page.
Set subsidiary zero positions at subsidiary reference points of the working
piece, for example, Points 1. 2 and 3 in Fig. (1). It is possible to enter the
display mode of every UCS taking a subsidiary zero position as its original
points to perform the processing when need.

2. In the display mode of every UCS, processing with various special function
can be performed.

III. The setting of subsidiary zero position

There are two methods of setting subsidiary zero position: the one is
entering the position of the subsidiary zero position directly, the other is
resetting once a subsidiary zero position is reached.

Method 1: Directly Entering, under the UCS display mode, key
—Number keys [Z\

Take Fig. (1) as example: After turning the machine on, move the

machine tool to the center point O in Fig.(1), Enter the absolute display mode.

/QO,O)
NS 48 _IS I~ 5 AA
S 9 =2 S <)
| — 40
3(20-130) |22 L0 X
10 2(30,-120)  1(20,-70)
155




Fig. (1)

Reset, set the zero position in the absolute mode at the main reference of

NN ‘: : -
Q >[j &)

1) After setting the zero position in the absolute mode, use “zero position
automatic tracking function” to perform a keeping in memory operation, in
order that once a power interruption happen in the course the zero position
may be tracked back.

2) Enter the UCS display mode. (Two Method)
Method 1:

Key IINCT [ [ 1]
Key ZER [ [
7

Method 2: JEROINDO

KeyE ZER T 1T
Key [J—>[]

3) Enter the position of the first subsidiary zero position.
Key—>—>—> =
_)_)_)_> -l [ 20000, ZRELT 1]

N4 % % \Y A —

L 10000

4) Enter the position of the second UCS.

Key or ZERC T2
N ERI [ IF

5) Enter the position of the second zero position.



Key(J—>E->E->E] TTI000® ZRE @

E->E->0-E0->0->8 emmm

6) Enter the display mode of the third UCS.

key@ o ZERTT3
Key (F—>(0

7) Enter the display mode of the third zero position.
Key (>~  [[[P0000 ® ERECTT3
E->E->0->E~>00->E 13

The setting of all the subsidiary zero positions of the working piece

shown in Fig. (1) has been finished.

Why the direction of each coordinate of your input auxiliary zero position
opposite to that of the display result? As the above example illustrates, under
the user coordinate display mode, if your enter the coordinate of auxiliary zero
position on the position of the zero position under absolute state, the display
result will be the position of absolute state zero position in this user coordinate.
Because the user coordinate display mode uses each auxiliary zero position as
the origin of user coordinate. Seeing from Fig. 1, Point O is exactly located at
the position of Point 1(-20, 70), the position of Point 2 (-30, 120) and that of to
Point 3 (-20, 130). If the operator enters the coordinate of auxiliary zero point
at any other point than the zero point under absolute state, the display result
will be the position of this point in this user coordinate.

Method 2: Clearing when the position is reached. When the machine tool
is at the position of the subsidiary zero point, key —»

Method 2 is not suited to operations on lathe. The instructions for lathe

are not given in details in this manual.

IV. The usage of subsidiary zero positions.

After entering the display mode of the UCS, the corresponding subsidiary
zero positions may be used to help in the processing.

It is possible to enter a UCS display mode using key \ or .

When using keys and , you may key or continuously until
entering the desired UCS.



When using key just key and under the prompt “ZERO No” enter
the number of the desired UCS. For the related operations, the operator may
refer to “4 Absolute/relative/user coordinate display mode” under “ I .Usage”
of “A. Basic Function”.

Take the spare part shown in Processing Fig. (2) as an example, operator
can use the 200 point auxiliary zero-point function in grinding and turning.

ng/
y g N0O
<l < g_ll< ] AL
S o H HH <2l
D 5 |40
25 hd ~C 70 X
155 Fig.(2)

The work piece has been roughly turned, and has to be semi subtly
turned.

The unilateral allowance through rough turning is 0.05, the subtle turning
will the surface of the work piece to meet the roughness requirements.

First set the absolute coordinate origin at Point A, then directly the
position of the auxiliary zero point according to the setting method I for
auxiliary zero point to set up the user coordinate system. We have set the first
auxiliary zero point at the point (10, -40), the second at the point (20.05, -70)
and the point (30.05, -120).

1) After checking the cutting tool, enter the first user coordinate system.

Key [z
ZEROL NG

2) Enterthe code (T & EZRELI]
Key(@—>{) ([T @

3) Process the encircle ©20

L[] O0ooo RELT T
||| 0000




Start cutting until the displays on
both X axis and Z/Z, turn out 0.

4) Enter the second user coordinate system.

Key

5) Process the encircle ®40
start cutting until the displays on
X axis and Z/Z, turn out 0.

6) Enter the third user coordinate system.

Key

7) Process the encircle @ 60
Start cutting until the displays on
X axis and Z/Z, turn out 0.

8) Return to absolute state
Keep pressing until “ALE” is
displayed.

110050 ® [ZREL[[2
0000

JRE 1112

- 10000 & (ZREL [ 113
[ [ 50000

[ZREL[]13

[ OO
[ [ oooo

L[ [ 130000 ALE [T ]]
[ [ 120000

9) Switch the work piece to the other side of its, for turning of such other end

encircle ©40.

V. The Clearing of Subsidiary Zero Positions and Other

Related Problems.

1. The Clearing of Subsidiary zero positions

In absolute state (ALE state), key 10 times continuously, the memory
about all the subsidiary zero positions will be cleared, the 200 subsidiary zero
positions will become the same point of the zero position in the absolute state.

2. Reset during a subsidiary zero position is being used
A subsidiary zero position is being used of course under the display mode
of the corresponding UCS, resetting in this state is actually to reset a new



subsidiary zero position. The point at which the resetting operation act become
the new subsidiary zero position, and the new subsidiary zero position
replacing the original subsidiary zero position.

3. Turn to one half during a subsidiary zero position is being used

“1/2” function may be used under UCS display mode. Turning to one
half under the UCS display mode using a subsidiary zero position is actually
also resetting a new subsidiary zero position. After the operation of turning to
one half act, the original subsidiary zero position will be replaced by the new
subsidiary zero position is center between the original subsidiary zero position
and the point at which the operation act.

PCD Circle Equally Dividing Holes

(Be the same with: 2-2M. 2-2MS. 2-3M. 2-3E)



Circular arc equally Dividing Function(PCD Function)
This function may be used to divide a circular arc equally, for example in
the processing of drilling holes distributed uniformly

on a flange. After selecting this function, the
message window will prompt for various parameters JI
to be defined for the operator. X

The following are parameter to be defined.

1. The position of the circle center.

The position of the circle center (CT POS) means
the position of the circle center with respect to the

center of the tool just after tool setting and clearing,
such as the position of Point O with respect to ﬁ’ \Q\
Point A in Fig. (A). ¢ 300{ PN
2. Diameter(DIA): The Diameter of the circle to
0
be divided equally. e ©

3. The number of holesONUMBER):

The number of holes equally dividing the circle.For the example shown in
Fig. (B), 5 points from point 1 to Point 5 must used to divide the arc from 0°
to 180° into 4 equal sections. So, 9 points must be used to divide the whole



circle into 8 equal sections, and Point 9 will coincide with Point 1. As shown
in the Fig., in order to drill 8 hole on the circle into 8 sections, the number of

point to be entered should be 9.

4. The start angle (ST ANG): The angle of the start point of the circular arc
to be divide equally.

5. The end angle (ED ANG): The angle of the end point of the circular to be
divided equally.
Note: For the definition of the start angle (ST ANG) and end angle (ED ANG),
refer to the section “To recognize the start and end angle of a circular

arc”, page 19.

Tale the processing of the circular working-piece in Fig. (c) as example:
1) At first, find out the center position of the working piece and finish tool

setting reset.

Key to enter PCD function. PICID-XY] ]

2) Key (Y or select processing plane.

PCE-[x] ]
Note: When using Model SDS2-2 Digital or

display box, omit the step “Select PCI-VZT ]

processing plane.”

Enter the parameter
Select Plane XY.
Key , next step.

PCI-XY] ]

3) Enter the center position of the circular 7] POS |

arc.

Koy (110000 @ [T POy
&->E->E IR 1111
O dOngdd RN 111

@-0 &
| N N



—>

Key , next step.

4) Enter the diameter of the circular arc. ..m..

Key@D—>J—>—>F) 10000 @ [([IIA 1]
Key , next step. (T[] ®
5) Enter the number of points equally dividing the arc.
Fig. (c),we can consider it as 6 points is NUMIER |
used to divide the arc from 0 to 300° into 5° ”
. [[[[[[]IB INUMEERL ]
equal section.
Key B>
Key , next step.
It is also possible to consider as 7 points 7 NOMIER
in points in used to divide the whole circle into —
6 equal sections. o
Key —) - —
Key , next step.
6) Enter the start angle. ST JANG |
Key [0} [or]
’ (110000 @ EICANG
Key , next step. -
7) Enter the end angle. ET TANG |
If the arc is dividing by 6 points. 00000 ET TANG
Key (>0 {->E)

Key , next step. -
o LTI @



If the whole circle is divided by 7 point.
Key(J—>{E>—>)
Key , next step.

8) Enter processing

The display result for dividing the arc into
5 equal sections.

The display result for dividing the arc into
6 equal sections.

JE0000 &)

ELI ANDG

[[TITII@

[ [ [ 50000)

[[[[ 0000

NOL L[]

NOL[[[ 1]

9) Key and the position of next processing point will be displayed, just
move the machine tool to bring the displayed values on both axes into zero
to reach the corresponding processing position.

10) You may quit PCD function at will, just key .



Angular Surface Processing

( Be the same with: 2-2MS )



Angular Surface Processing
When the processing of a rather large angular surface is one part of job,
the angular processing function can make the job much easier.

I . Aligning for the bank angle:

When the processing surface is Plane XY
as in the case of the fitting shown in Fig. (a), (a)
it is necessary to align the working piece for
the bank angle before processing the angular
surface. In this case, the angular surface
processing function plays its role in aligning
the reference plane for the bank angle.

The procedure of aligning for the bank angle:
At first, set the working piece on the machine
table with an oblique angle equal roughly the

desired bank angle.

1. Key to enter the angular surface
processing function.

2. Select the processing plane-Plane XY.

3. Enter the angle of the angular surface (ANGLE).

4. Move the machine table to let the metering tool(for example, dial indicator)
preset on the milling machine come just in contact with the reference plane
being aligned, adjust the scale reading into zero, and move the machine



table an arbitrary distance along X axis.
5. Key , refer to the display and move along Y axis until the displayed
value become zero.
6. Adjust the angle of the working piece and bring the scale reading into zero.
For example: Align the bank angle of the working piece to 45° as shown
in Fig. (b).

1) Set the working piece on the machine table with a bank

angle equal roughly 45°
Key LITINE[-[XTY]
2) Select Plane XY.

Key LIIINE-[X]Y]

3) Enter the angle of the angle surface

Key (>~ [[TH5000 © [TANGLE]
Key (0@

4) Move the machine table along X axis. [T 5O6E0 MOVE T ]

[TTTTTTT

with the working piece, and adjust the

Let the metering tool come just in contact

scale reading into zero, then move the

machine table an arbitrary distance along X axis.

5) The moving distance on Y axis is displayed.

Key(d 50690 @ MOVE ]
[ 1150690

6) Move the machine tool along Y axis.
Adjust the bank angle of the working piece, let the reference plane
being aligned come just in contact with the metering tool and the scale
reading be zero.

7) Move the machine table to bring the displayed value on Y axis into zero.



You may quit the angular surface processing function at will, just key .

II. Processing the angular surface
When the processing plane is Plane XZ or YZ, the

angular processing function may prompt in processing

the angular surface step by step.

S

NS
20\

Processing on using the angular

processing function:

When the processing plane is Plane XZ
or YZ. At first align the spindle of the

machine tool for the bank angle, finish tool setting, and key to enter the

angular processing function.

1. Select Plane XZ or YZ.

2. Enter the diameter of the tool (DIA).

3. Enter the start point (ST POS).

4. Enter the end point (ED POS).

5. You may quit the angular surface processing function at will, just key.

Refer to the example:
1) Align for the bank angle, finish

tool setting, and key[5g) - CIINE-INY]

2) Select the processing plane

Key



Select Plane XZ

Key

3) Enter e diameter of the tool
Key (0> —>{)
Key

4) Enter the start point
Y @6

Key

71‘
N

5) Enter the coordinates of the end point.

Key —>—>—>
OagdOndO

Key
6)Enter processing state

- [ [1HO00) &

N 7N 7N ‘V‘
-0~

t
[T 0000 & [ LT

LIIINEL-IXZ]

LI 1Ioooo [ DAL [ ]

L] l0000 (ST L4 ¥[Z]

-[ [ i2Oo0o)

1 [ 70000 @ D L¢xYZ

(110000

L[ ddoo,

K - 1000

Iﬂ@@@@“l

Move the machine tool to bring the displayed on X axis into zero, refer to
the displayed value on Z axis and let the machine table rise or drop by the

same value.

Key or and respectively the position of last/next processing point

will be displayed.

You may quit the angular processing function at will, just key .



The Progressive Progressing
of rectangular Inner chamber

(Be the same with: 2-2MS)



The progressive progressing of rectangular inner chamber

When the job is to process the inner chamber of the fitting shown by the
working drawing of Fig. (1), the progressive inner chamber processing
function may be used; and referring to the prompts the operator can operate
easily. As shown in Fig. (3), the processing starts from the center of the inner

chamber and goes on along the arrow direction. ® 150

Operation procedure: (1)

1. Key to enter the progressive inner 0] 06

chamber processing function.

2. Enter the diameter of the tool (DIA). w
3. Enter the position of the inner chamber

(CT POS) (the position with respect to

center of the tool).
4. Enter the size of the inner chamber. F=h?
. R=A
5. Enter processing state. 3)

The operation procedure in an example:
The processing of the inner chamber of the fitting shown in Fig. (1).

1) Finish tool setting as shown in Fig. (2), reset,
and key to enter the function. ‘ [T [T TTALT]

[[TTITTTT @

2) Enter the diameter of the tool L‘ ‘ ‘ ‘E‘D‘D‘D‘ ) | ‘ ‘III‘I‘A‘ ‘ |

[TTTTITTTT @



Key(ed—[)
Key

3) Enter the position of the center of the
inner chamber.
O—E—>E—
Key
4) Enter the size of the inner chamber
Key —E—{E—
OdOmd O s @
Key

5) Enter processing state.

6) Move the machine table to bring the

CITT PO/ |

7000 ©
([ 53000

L[ [ [STI7E]

1175000
(1 60000

NG T[]

[ 178000
[ 5E000

L[ 0000

INOLT LT

displayed values on both X- and Y-axes 11 0000

into zero.

7) Key to display the processing position of next step, refer to the prompts
and move the machine to bring the displayed values on both X- and Y- axes

into zero.

You may quit the progressive inner chamber processing function at will,

justkey ).



Zero Position
Automatic Tracking

(Be the same with: 2-2M. 2-2MS. 2-3M. 2-3E)



Zero Position Automatic Tracking Al

In the processing of moulds, there must be a / A
datum zero mark for the working piece. If special X

case such as power interruption occurs during the

processing, or the machine table was moved after

/ (@)

the processing had been stopped, the operator
will feel it rather difficult to find out the datum zero mark when he/she want to
continue the processing. If an SDS2 Series digital display box is used, the
problem will have an easy resolution. SDS2 Series digital display box may
keep the position of the datum zero mark of the working piece in memory.

Let’s refer to the operations in an example:

Note: The reference point of the grating ruler can be kept it memory and
tracked out only when the display box is in the absolute mode(ALE lamp on).
The datum mark of the working piece can be set as the zero position in the
absolute mode only after it has been found out in the absolute coordinate mode
and the resetting operation has been done.

The operation procedure:

1. Enter the absolute coordinate mode, and then key to find out the
distance between the reference point A of the grating ruler and the datum zero
mark (Point O), as shown in Fig. (b) (The grating ruler has Point A is an innate

point on it since delivery). Al
2. When the zero position is be tracked, / H
key—) , through searching out the / 0 10 A

| /




reference point A of the grating ruler. The
digital display box will automatically track
and carry out the datum zero mark tracking function.
As shown in Fig. (a), the datum zero mark of the working piece is Point
O, which is the absolute zero position.
1) At fist, enter the absolute display mode and reset.

Key [@or () ([ [1O000 @ HCELL
Key (—~>0J MERN /1110
(110000

2) Enter the state of searching the reference

point of the grating ruler. TTT T HA
Key

Key FIUNC-HA

3) Searching X axis the reference point of the grating ruler.

Key[] X-IZERO |

4) Turning the star wheel of the machine tool to move the machine table,
search the reference point of the grating ruler in X axis direction.

5) The reference point of grating ruler ‘ 02000 [FIIINIDI=1X]
is found. III@EIEE

When “FIND-X" is display on message window(the displayed “FIND-X"
last for 3 seconds), the reference point of grating ruler has been founded,
assume as Point A for the case shown in Fig. (b). The digital display box will
store the position of Point A“102.000” in its memory.

Through similar operation procedure, Y axis the reference point of
grating ruler can also be found out, as shown in Fig. (c), Y axis the reference

point of grating ruler is assumed as “-20.000”. WY
Key , to quit. / / AI
“A Fox
/ 0 10 gﬁ?

| / (©)




Searching the datum zero mark of the working point when turn on again
power interruption or switching off.
1) At first, to enter the absolute mode, then key

to enter the searching state. T 1T HA
2) Key[@ | [[[[[4B
A

3) Key FUNC-IAF

4) Searching X axis the reference point of

grating ruler.

v =
Key X-IZERDO ]

5) Move the machine table along X axis direction.

6) The X axis reference point of the grating [ [ [ 02000 FIUINIT-1%
ruler is found as point C in Fig. (d) the [T T D000
position of is displayed as “102.000”. lll@@m@

7) Move the machine table to bring the L[ [ 0oog FUND-[A3
displayed value on X axis into zero. L[ [ 10000
Point D is X axis absolute coordinate [ 111 10000

zero point, as Fig. (d) shown.

8) Operate the same step, can continue to find Y axis absolute coordinate zero

point.

9) When the display values on both X-and [ [ [ [ 000 FIUND-A
Y-axis are all zero, the point reached is [ [ [ [ [JO00
the absolute coordinate zero position O. [T D000



I~
o
]
=
d ~
@) UZR

Zero Position
Automatic Tracking

(Be the same with: 2-2G)



Zero Position Automatic Tracking 1 0 R
In the processing of moulds, there must be a Q_

datum zero mark for the working piece. If special x (@)

case such as power interruption occurs during the processing, or the machine
table was moved after the processing had been stopped, the operator will feel
it rather difficult to find out the datum zero mark when he/she want to
continue the processing. If an SDS2 Series digital display box is used, the
problem will have an easy resolution. SDS2 Series digital display box may
keep the position of the datum zero mark of the working piece in memory.

Let’s refer to the operations in an example:

Note: The reference point of the grating ruler can be kept it memory and
tracked out only when the display box is in the absolute mode(ALE lamp on).
The datum mark of the working piece can be set as the zero position in the
absolute mode only after it has been found out in the absolute coordinate mode
and the resetting operation has been done.

The operation procedure:

1. Enter the absolute coordinate mode, and then key to find out the
distance between the reference point A of the grating ruler and the datum zero
mark (Point O), as shown in Fig. (b) (The grating ruler has Point A is an innate
point on it since delivery).



2. When the zero position is be tracked, o
key —> (&), through searching out the ( AY

Q
absolute zero position (Point A), the digital
display box will automatically track and X (b)

carry out the reference zero point tracking function.
As shown in Fig. (a), the datum zero mark of the working piece is Point

O, which is the absolute zero position.

1) At fist, enter the absolute display mode and reset.

Key @ or 110000 @ ALE (11
Key(d—>{] WRRN 1 [1]1]1]

2) Entefy Je-si{i5] of searching the reference

point of the grating ruler.

Key ([ TTTHA
Key (1)
FIUNCI-HA

3) Searching Y axis the reference

point of the grating ruler.

Key HEEE.

4) Turning the star wheel of the machine tool to move the machine table,

search the reference point of the grating ruler in Y axis direction.

5 ) The reference point of grating ruler ‘ (10000 &  [FINI-[VL]
is found. L[ 102000

When “FIND-Y” is display on message window(the displayed “FIND-Y”
last for 3 seconds), the reference point of grating ruler has been founded,
assume as Point A for the case shown in Fig. (b). The digital display box will
store the position of Point A“102.000 in its memory.

Through similar operation procedure, X axis the reference point of

grating ruler can also be found out, as shown in Fig. (c), X axis the reference



point of grating ruler is assumed as “-20.000”.

Key , to quit. 102
( O ALY

Q S B

"X (o)

Searching the datum zero mark of the working point when turn on again

power interruption or switching.

1) At first, to enter the absolute mode, then key

to enter the searching state. T HA
2) Key HERRREL

3) Key [
) Key [) FIUNCI-143

4) Searching Y axis the reference point of
grating ruler.

Key V-[ZERD |

5) Move the machine table along Y axis direction.

6 ) The Y axis reference point of the grating (1T 0000

FIUNT-A3
L[ 102000

ruler is found as point C in Fig. (d) the
position of is displayed as “102.000”.

7) Move the machine table to bring the (111 00oo FIUNT-43
displayed value on Y axis into zero. ...@@@@

Point D is Y axis absolute coordinate
zero point, as Fig. (d) shown.



8) Operate the same step, can continue to find Y axis absolute coordinate zero
point.

9) When the display values on both X- and |i\ ' 1 000O FUNI-[A3
Y-axis are all zero, the point reached is BEER])

the absolute coordinate zero position O.

102
( O ALY
Q| Sl

X
2

Zero Position
Automatic Tracking

(Be the same with: 2-2L)



Zero Position Automatic Tracking

( © 7l Z
In the processing of moulds, there must be a %)

datum zero mark for the working piece. If special

. . . X
case such as power interruption occurs during the (a)

processing, or the machine table was moved after the processing had been

stopped, the operator will feel it rather difficult to find out the datum zero

mark when he/she want to continue the processing. If an SDS2 Series digital
display box is used, the problem will have an easy resolution. SDS2 Series
digital display box may keep the position of the datum zero mark of the
working piece in memory.

Let’s refer to the operations in an example:

Note: The reference point of the grating ruler can be kept in memory and
tracked out only when the display box is in the absolute mode (ALE
lamp on). The datum mark of the working piece can be set as the zero
position in the absolute mode only after it has been found out in the
absolute mode and the resetting operation has been done.

The operation procedure:
1. Enter the absolute coordinate mode, and then key to find out the



distance between the reference point A of the grating ruler and the datum zero
mark (Point O), as shown in Fig. (b) (The grating ruler has Point A is an innate
point on it since delivery).

2. When the zero position is be tracked, ] 0 A
key L) —> , through searching out the Q 42

reference point A of the grating ruler. The

digital display box will automatically track and carry X (b)
out the datum zero mark tracking function.

As shown in Fig. (a), the datum zero mark of the working piece is Point
O, which is the absolute zero position.

1) At fist, enter the absolute display mode and reset.

Key(@ or[@) 0000 ACE [T T]
Key [}~ 11111

—{3
2) Enter the state of searching the reference

point of the grating ruler. TTT T HA
Key

Key [ FIUNC-HA

3) Searching X axis the reference point of the grating ruler.

Key [X]
v X-IZERO |

4) Turning the star wheel of the machine tool to move the machine table,
search the reference point of the grating ruler in Z axis direction.

5) The reference point of grating ruler (1110000

FIIND-1Z] ]
is found. .[ﬂ@[ﬂ[ﬂ




When “FIND-Z” is display on message window(the displayed “FIND-Z”
last for 3 seconds), the reference point of grating ruler has been founded,
assume as Point A for the case shown in Fig. (b). The digital display box will
store the position of Point A“102.000” in its memory.

Through similar operation procedure, X axis the reference point of
grating ruler can also be found out, as shown in Fig. (c), X axis the reference
point of grating ruler is assumed as “-20.000”.

Key , to quit. 102

( © AZIZ
Q & B

X

Searching the datum zero mark of the working point when turn on again
power interruption or switching.
1) At first, to enter the absolute mode, then key

to enter the searching state. TT 1T HA

2) Key (@ T A3
3 Key ) FONC=IAD)

4) Searching X axis the reference point of

grating ruler.

o X-[ZERDL |
Key X-IZERO |

5) Move the machine table along Z axis direction.

6) The Z axis reference point of the grating | [ | | {0000 [FIUNT-[43

ruler is found as point C in Fig. (d) the T T72000
position of is displayed as “102.000”.

7) Move the machine table to bring the

. . L[ [ [ 00og) FUNI-[AH
displayed value on X axis into zero.
Point D is X axis absolute coordinate ...@@@@




zero point, as Fig. (d) shown.

8) Operate the same step, can continue to find Y axis absolute coordinate zero
point.

9) When the display values on both X- and [T1 ] Oooog FIUNT-LA3

SE

Y-axis are all zero, the point reached is —~
the p hedis - T mpD)
the absolute coordinate zero position O.
102

——1° AZzZ
Q1 SIE)

The Function Calculator Function

(Be the same with: 2-2MS)



The Calculation function
Some time it is necessary to calculate out some values during the

processing, SDS2-2MS Series digital display boxes are provided with simple

Calculation function.

The details are as following:

All the resulted value is displayed on X axis.

Is the Calculation function key, key it to enter the Calculation function,
during using the Calculation function you may quit the function at will,
just key the same key.

, the key for Calculating the square root.

, the key for “inverting” trigonometric functions, key it and then key a

trigonometric function key for Calculating the inverse trigonometric
function.

7 trigonometric function key.

T

, key for canceling last input and the result of last calculation.



—>, data axis transferring, key them in succession to transfer the
resulted value on.
—> , quit data axis transferring.

Example: Key to enter calculation function.
Perform the following calculation: 10+10-+2X5=35
O->0-0-0-0-0-E->0-0E->853
Calculate: sin 45° =0.707

@>E->E— 0707
Calculate: arc sin 0.707=44.999

@D—>0->0->00->0—->0E0->8— 44.999

Make the following calculation:
T2
The distance AB in the figure = ¥ 10 +30 =31.623

O—0->0-0-00-E->E->0
>0 ->B—>0—>31.623

B
A
Display for the result: L[ [ 36 CORL T[]
Transfer the value 31.623 to Y axis. ~
Kranrt e value 31.623 to Y axis [ [[F6Fd & [CTR [ 7]
ey (&)
y ©

TTHTEF ©



Key

As shown in the figure, the distance AB=31.623, the tool is at Point A,
move the machine table to bring the displayed value into zero, the position of
Point B is reached, the processing of Hole B may start.

Quit the resulted value axis transferring function, enter the calculation

function again. T Ooo0 @ CTRTT]
Key([@— (@) RERN 111

Key to quit the calculation function.
Note: When the input value or the resulted value >9999.995 or <-9999.995,
a wrong value will be displayed, message window and the axis
display will flicker; key for recover to normal state.

Tool Diameter Compensation

( Be the same with: 2-2MS )



The Tool Diameter Compensation Function

In the processing of the four sides of
the fitting shown in (1), the operator has to
run for an additional feeding distance equal
the diameter of the tool in every side to
complete the processing of the whole length,
if the tool diameter compensation function is
not used. The tool diameter compensation
function provided in the digital display box
can make the related compensation
automatically.

Q6

(3)

Note: The tool diameter can be made only in the direction of X- or Y-

direction.

Operation Procedure:

1. Key to enter the tool compensation function.

2. Select a processing way among the preset 8 ways (prompt: WHICH).

B

7 8

9



3. Enter the diameter of the tool. (DIA)
4. Enter processing state.

Refer to the operation procedure in a particular example:

The processing of Plane a and of the fittine shown in

1) Key (@] to enter the tool

compensation function.

2) Select a processing mode preset.
Start the processing at the position
shown in Fig. (2)

Key (—[)

Start the processing at the position
shown in Fig. (3)

Key (J—()

3) Enter the diameter of the tool
Key [—
Key

4) Enter processing state

[J Start the processing at the position
shown in Fig. (2)

Fig. (1).
[[ITTTTT] @ [[WHICH
©
LITITITS [T WHICH
LITTTTTTH [ WHICH
[[[TEO00 @ [[IDIAT]
[[[T[TTHE [[WHICH



_ _ F 6000 ® [COMPENS
Move the machine tool to bring the ...B@@@
o . ®
X-axis displayed value into 150.000, *

and then move to bring the Y-axis displayed value into 100.000, so, the

processing of two peripheral sides finishes.

shown in Fig. (3) lll!ﬂ[ﬂ@!ﬂ

Move the machine tool to bring the X-axis displayed value into -150.000
and then move to bring the Y-axis displayed value into -100.000, so, the

processing of two peripheral sides finishes.

5) You may key to quit the tool compensation at will.

L.

Digital Filter Function

( Be the same with: 2-2G)



Digital filter function:

In grinding process, the readout display value will change quickly
because of the vibration of the grinding machine, it will made operator
indisposed. SDS2-2G special readout for grinding machine has the digital
filter function, it delays the readout display value when the grinding machine
is vibrating.

The operator can use the digital filter function as follow:

<) ﬁ
. 1171000 @

2) Key [ quit the digital filter function. [ 11 &700 ALE T T[]
L[] 1io00




Note: The digital filter function can only be used in “INC” or “ALE”

mode.

200 Tool Storeroom

(Be the same with: 2-2L)



200 tool storeroom:

It will need to use different tools when turning different work pieces or
different surface of work pieces, so it is necessary to uninstall and adjust the
tools, SDS2-2L digital readout has the function of 200 tools storeroom, which
makes the operation simple.

Notice: The function of 200 tools storeroom can’t be used but the lathe
has the frame of adjusting tool. Please don’t use this function if
you haven’t the frame of adjusting tool.

0 ”
1. Set a base tool. In the state of “ALE”, <| Tool 1 Tool 2
o Base Tool
to clear the display value of the X axis "’T %’u;t_
or the Z/Z, axis when moving the base & @

tool to touch the frame of adjusting tool. (a)
a
2. Ensure the other tool position relative to
the base tool position, which is also the zero point of “ALE” coordinate
system, as the figure (a) shows, the relative position of the second tool is:
X-axis 25-30=-5, Z/Z-axis 20-10=10.



3. Number the tool, and store the relative position to the base tool into the

digital readout.

4. In process, the operator can input the numbers

of using tool, the digital readout will display I

Tool 1

the relative position dimension of using tool
&

to the zero point of “ALE” coordinate system, Toorz

10

moving the lathe platform to make the
display of X axis and Z/Z, axis become zero. a;
&

Tool 2

5. The tool storeroom can store datum of 200

tools.

6. If the function of 200 tools storeroom is opened, you can lock this function
after you continue to touch the key 10 times.

If the function of 200 tools is locked, you can unlock this function after you
continue touch the key 10 times. In the state of “ALE”.

The operation of inputting the datum of tools and calling tool:
1) Please input the datum of tools, in the \ 0000 & [ALELTT1]

“ALE” coordinate system, clear the (1170000 &

display value when moving the base

tool to touch the frame of adjusting tool, set the first tool to the base tool.

2) Enter the inputting stare.

Key €3 HirF RN

3) Inputte datum of next tool. |i T O0n OO
= _) [ ] 00go
OpeOndO
i [TTTTTTT] SN NO

()
&



4) Input the numbers of tool

Key —)
Key

5) Input the datum of tool.
Key -—) —)—)
B0 ndOd®

LITTTT]] MO0 T 14
[ [ 5000 TOOL T 2

LI [1o0oo

6) Key continue to input the datum of next tool.

Key & quit the inputting state.

You can operate the tool storeroom as below after you input the datum of

tools, first install the second tool.

1) Enter the using state.

Key

2) Ensure the base tool.

Key

LIITTTT1 [CHOOSE |

1 [ HASE

Default the first tool as the base tool, you can also set the other tool as the
base tool, key number is OK. Key can call other tools.

3) Call the second tool.

Key—)
4) Exit
Key &

LITTTTT 2 [CHODSE ]

[ [ oooo) ALEL 1]
L[ [ Ooog

Move the flat-from to make the display value of X axis and Z/Z, axis

become zero.

The second tool has reached the datum mark, in like manner, the operator



can input and call 200 tools.
Notice: You can clear the display value to zero in “ALE” coordinate

system only when using the base tool, you can clear the display
value to zero in “INC” coordinate system when using other tools.

The Function Of Measure For Taper

(Be the same with: 2-2L)



The Function of measure for taper:
The taper of work piece can be measured

when turning the taper work piece.

Operation:
As figure shows, the nod of lever meter '

is touched the position A of work piece surface.

Pressing it to make the lever meter point to zero.

1) Then entering the function of measure

for taper. \ [ O00pa [ MEIASU
Key(®) | [ [ 0060

2) Move the lever meter to position B of

L[] 4907 [ MEASU]
[ [ 5500 G

lever meter point to zero.

work piece surface, press it to make the

3) Compute.
Key (5] ([T EO000 ® [TANGLEL]

L[ 130000

The display value of X axis is taper.




The display value of Z/Z axis is angle.

4) Quit
Ke

L[] 0000 INCT T
L[| 0000

(EDM) Matching Output Function

(Be the same with: 2-2E)



New type matching output function:
1. Function

This function is used especially for processing by use of discharging
processing machine. When the set target valve on Z axis of spark machine is
equal to the current value, the digital display case exports switching signals to
control the spark machine tool to stop the in depth processing.

Model SDS2E digital display case has its 1 o
direction setup in the Z axis as shown in Fig. 1. 1l 15
Namely, the deeper the depth goes, the bigger 1 10 T 5
the coordinate value displayed on Z axis. The I 2 %
depth goes further ever since the processing 1 4 ‘ -CE ‘ _CE'
is stared, and the displayed value on Z axis + 5 % S
increases gradually. -+ 10 @. %,
According the set direction on Z axis, T 15 8 a
the processing directions are divided into T 20
positive and negative. When the electrode V Z Fig. 1

goes down and processing goes from upper to lower, the value displayed on
digital display meter increases, and the processing direction now is
“positive”. This direction is then set as normal setup.

When the electrode goes up and processing goes from lower to upper,
the displayed value on the digital display meter is reduced, and the
processing direction now is “negative”, namely, the “negative processing” as
shown is Fig. 1.



Model SDS2E digital display case also possesses the “negative anti fire
height” function that other cases of similar kinds cannot offer. This function
is delivered by a kind of intellectual location tracing, testing and protecting
device. In the positive processing, the electrode surface will be covered by a

kind of intellectual location tracing, testing anc 3|
protecting device. In the positive processing, é
the electrode surface will be covered by el ect rode f;“j
accumulative carbon; in case of long time ) g

. . . wor kpi €ce
processing and overtime processing not under ——\ ZiaZEn ¢

control by anybody, such accumulated carbon | — _|/_ /1 |—

is not cleaned by anyone; then the electrode = [— —f&eeeec— — ZF]g. 2

will increase along the negative direction; and once the electrode exceeds the
liquid surface, it may cause a fire accident and incur losses. This function is
designed to exactly resolve this problem in setup. Once you set “negative
anti fire height”, when the increased height of electrode exceeds its height
above the depth of processed surface ( i. e. the negative anti fire height), the
digital display case will flash alarm signal; meanwhile, its exported signal
will automatically shut down the discharging processing machine to avoid
any possibility of fire accident (as shown in Fig. 2).

2. Concrete operating methods:

See the concrete processing examples 1, 2 and 3 in page 107~109.

1) Before processing, first set the parameters ‘“negative anti-fir height”,
“exit mode”, and “processing direction”.

2) First, move the main axis electrode on Z axis to make it touch work piece
datum Reset —) or enter a figure.

3) Press (@) button, enter your desired depth value( to be displayed on X axis
to). Such as 10. Then press . button to confirm the input value.
Afterwards, press the button @ to exit from “Depth” status. At the same
time, enter the “EDM” status to conduct processing.

4) X-axis will display “target value of personal location”
Y-axis will display “value of depth reached”. Note: Values on Y-axis means
the depths reached on the work piece by processing.
Z-axis will display “real time value of personal location”. Note: Values on
Z-axis mean the values of locations of main axis electrode on Z-axis.

5) Start processing. The displayed value on Z-axis gradually gets close to the

K 2



target value. The displayed value on Y-axis also gets close to the target
value. If the electrode is repeated raised and lowered at this time, the
displayed value on Z-axis will change accordingly. But the displayed value
on Y-axis will not change, and always refer to the value of depth reached by
processing.

6) When the displayed value on Z-axis is equal to the set target value, the
matching switch is shut off, EDM discharging machine will stop processing,
and message screen will display “EDM. E”. According to the setup of
operators, there are 2 kinds of exit modes:(Dautomatic mode: means
automatically exit from the processing status of spark machine, and return
to the display status before such processing;@pause mode: “EDM. E” is
always displayed, you have to press the [ button once to exit and return
to the original display status.

3. Set “ERRHIGH”, exit mode and processing direction:

Before processing, you can first set “ERRHIGH”, “exit mode” and

“processing direction”.

RS- [ [ [ 0000 TEPTH
1) EnterEDM —
Key
LTI @

2) Enter Setup Mode GO0000 @ ERRHIGH
Key

3) Set “negative anti-fire height: [ [ [IS0000 ERRHIGH
Enter a height, i. e. “150”.
key O->E->E~>6 @
Key -

4) Enter the “Exit Mode” Setup. [ ST T ]

Key—>Set at “pause mode”.
Key

“AUTO” means automatic mode, “STOP” refers to pause mode. If the

(0]
OO0



original exit mode is pause mode, and “STOP” mark appears, press O to
display “Automatic mode” to replace the “AUTO ” mark. You canuse  or
to change.

5) Select positive or negative processing direction.
Key —), set at “negative processing”
Positive, Key
Negative, Key

You shall first make sure the mode is positive processing: in negative
processing, for the work piece as shown in Fig. (f), be sure to set at negative
processing mode and lead to exit from processing.

6) Exit from setup mode

Key

You can also set various parameters during processing. When electronic
spark processing started, if you find it is necessary to change the originally set
“DEPTH”, “ERRHIGH” or “EXIT MODE” and “PROCESSING
DIRECTION”, the operator can press button to enter the setup mode.
When the message screen displays “DEPTH”, you can re-ser the depth value;
continue to press button, the screen will display “ERRHIGH”, “AUTO”
(or “STOP”) and “POSITIVE” (or “NEGATIVE”) in succession, then you can
re-set any item as you choose. Press down the button until “EDM” is
shown, you can return to the processing mode again.

4. Example of Positive Processing:
Example 1: Model Chamber as shown in the processing Fig. (a)

Please make sure the processing direction is positive.

1) First move the main axis electrode to make it touch

the Wk pie, as shown in Fig. (b), then dla V 0 % Ié;
press @3 cLS to clear the display. % N( 20(8 5
XA e
(a)
el ectrode
L,/
V work pi ece

(b)



1130000 I ALE [ []]
llll[][ﬂ!ﬂ[ﬂ
Ill[]!ﬂ[ﬂ[ﬂ

110000 @ [DEPTH ]

2) Put in depth of processing.

Key(@)
3) Enter the depth value. 20000 JEPTH
Key—>—> [TIITTTT]
Key(Y) )
g

EEM 1]
5) “EDM E” display lasts for 3 seconds _ 0000 EIIM E
long.
Return to the state before processing.
[ [ 1J0000) [ALELTTT]

4) Start processing.

Example 2: Work piece shown in the
processing drawing (c).

Please make sure the processing direction is positive.

1) First move the main axis electrode to make it tonch

R
the work piece datum, as shown in Fig. (d), / n' é Z
7 ) ‘ 2.

then press —> reset. -

|1 132000 @ ALEL [ [ ]]]
L[ 51000 /
L [ Oooo

()

k piece

-

(e



Move the electrode to the shown place in
drawing (e).

L[ 30000 G ALE T[] ]
| || 5000
- [ J0000

c0000 © [ZEPTH

2) Enter “EDM”

Key[@)
3) Enter the depth value. - 1ooon JEFTH
Key B>~
Key -
[TTITTTT]
4) Start processing T TI0000 £

-l | 130000
-[ [ 30000

5) Reach the target value. “EDM E” display 10oon EDM | | E

lasts for 3 seconds and then exits lll]m@m@
automatically. - T T10000

[[ 1132000 ALEL 1T 1]
L[ 51000
| [ I-F0000

5. Example of Negative Processing.
Example 3: Work piece as shown in

'
(o))

the processing drawing (f).

6

Before processing, please make sure the

negative
processing
o

(f)
el ectrode

wor kpi ece

(9)



processing is negative.

1) First, move the main axis electrode to make it
touch datum place for processing specifications
of the work piece as shown in Fig. (g). Then
press \@\ to clear the display.

L[ [ 11500 [INCT T T]
| [ i22000
L[ 0000

C 110000 @ [DEPTH ]

2) Put in depth of processing. [TTTTTI1]
Koy

3) Enter the depth value. ENEET TR R
Key (3>~
Key :

4) Start processing - [T E000 EDM 1]

| [[]00o0
L[] 0o0o)

5) Reach the target value. “EDM E” display E000 ELIM E

lasts for 3 seconds and then exits lll@@@m
automatically. -[ [ [ 6000

L[ [ 11800 INCL 1]
L[ 2000
-[ [ [ 6000

6. A Combined Use of PCD function and EDM function.

PCD and EDM functions can be used in a combination. The operator can
first use the PCD function, under the working condition, press button to
exit from PCD; then you can press{®)] to enter EDM function to proces s the
work piece; after exiting from EDM, press button to return to the status
when you exited from PCD just now, then you can continue to use PCD




function. In such a cycle, you can use the discharging processing machine to
process evenly the hole around the circumference.

7. Switch Display Mode Function

In EDM spark processing, if the operator wants to know the XY plane
coordinates in the exterior, he can press button, then the message screen
displays “EDM. P”; and X axis and Y axis will display the exterior XY planes.
Press the button again to return the original EDM display mode. This
function only switches between display modes, and does not affect the spark
processing.

Additional sheet:

I . What the user must know:
1. The digital display box must be handle carefully.
2. The box must be grounded properly.
3. Power voltage selection: AC 85V~220V *+15%

50 Hz~60 Hz

. Power consumption: 25VA

. Working temperature: 0°C~45°C

. Storage temperature: -30°C~70°C

. Relative humidity: <90%(20+57C)

. Weight: ~3.2 kg

. There must not obviously be corrosive gases around the box.

O 00 N N L B

10. Number of coordinates: 2 coordinates, 3 coordinates.

11. Display: 7 digit with plus and minus symbol display(2 axes or 3 axes), the

message window displays by means of 8 star character display device.

12. Frequency multiplication: 4X

13. Allowable input signal: TTL square wave.

14. Allowable input signal frequency: >100k Hz

15. Length resolution: St m, 1 1 m.

16. Operation keyboard: Sealed diaphragm touch keys.

17. Optical Ruler: Grating aperture: 0.02 mm; power voltage: +5V; signal:
TTL square signals are send out from two channels with a
phase difference of 90° (with zero position signal); current:
50 m A; accuracy: £3um, £5um, +10um.



Il . Trouble shooting and handling:
Troubleshooting of Grating Ruler and Digital display Meter
The following troubleshooting is primary only. If there are still

problems, do not dismantle them by yourself, seek help from our company or

corresponding agents.

Symptom of
failure Source of failure Troubleshooting
. Isit connected to power supply? | 1. Check power wire, then switch
ly.
Digital . Is power switch closed? On pOwer Supply.
: 2. Close th itch.
display meter | 3 [g appropriate mains voltage 08¢ the power swite
dpes not used? 3. Mains voltage should be within
display. 60~260V.

. Shorting of power supply inside

grating ruler.

4

. Disconnect plug of grating ruler.

Enclosure of
digital
display meter
is charged.

. Is enclosure of machine tool and

digital display meter well

grounded?

. Is there electric leakage from

220V power
ground?

supply to the

1.

Well ground enclosure of
machine tool and digital display
meter.

Check 220V power supply.

One axis of

digital
display meter
does not

. Exchange with the grating ruler

on the other axis, and then
operate to see if it no longer
counts.

. If counting is normal failure of
grating ruler.

If counting is abnormal failure
of digital display meter.




count. 2. Is digital display meter in some | 2. Exit special function.
special function?
Symptom of
failure Source of failure Troubleshooting

Grating ruler
does not
count.

1. Grating ruler falls outside the
usable range of length, reading
head cracked up.

2. Reading head of grating ruler
rubs ruler enclosure, and
aluminum chips piled up.

3. Too much gap between reading
head of grating ruler and ruler
body.

4. Metal hose parts of grating ruler
(plugs, hoses, connectors) burnt,
squeezed, broken to cause
shorting or breaking of inner
circuits.

5. Time of service of grating ruler
too long, some inner parts or
components go wrong.

1. Repair the grating ruler.

1. Repair the grating ruler.

3. Repair the grating ruler.

4. Repair the grating ruler.

5. Repair the grating ruler.

Grating ruler
does not

1. Carriage body of grating ruler
apart from friction ball.

1. Repair the grating ruler.




count
sometimes.

2. Some part of small grating piece

inside reading head of grating
ruler wears out.

. There is dirt on some part of
grating inside enclosure of
grating ruler.

. Insufficient elasticity of carriage
steel wire inside reading head of

2. Repair the grating ruler.

3. Repair the grating ruler.

4.Repair the grating ruler.

grating ruler.

lll. Structural principle

Our linear encoder and digital readout are high technologic production

that is combined with photo electronic technology, precision mechanical

technology, microelectronic technology and computer technology, and so on.

The customer without being trained may not repair this system. The structural

principle is as follows.

Produce pulse | Counter Enter digital .
Move linear . Digital readout
by phonics pulse of readout .
encoder - = | receive pulse
rinciple position
— | Disposal value of Display position
counter dimension
IV. Install figure
. 119 _| | 280 |
I N
+ +
e ¥
Qo
o 2
~
o\ T - =
[N -
491
521




V . Production package bill
1. A piece of SDS series digital readout.
2. A piece of power wire.
3. A copy of operating instruction.
4. A copy of verified certificate.
5. A piece of dustproof cover.
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